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RADIOLOGY AS A CAREER? 


By THOMAS A. GROOVER, M.D., D.Sc., Wasurncton, D. C. 
From the Radiological Clinic of Drs. Groover, Christie, and Merritt. 


HE statement is often made that the 
practice of medicine is both an art and 
a science. This statement is true in 
varying degrees in the fields both of diag- 
nosis and treatment. In the field of diag- 


nosis the art of medicine is concerned with 
the collection of data; the science of medi- 
cine with the systematic arrangement, cor- 
relation, and evaluation of such data. In 
the field of therapy the art of medicine cov- 


ers all those technical procedures, now al- 
most innumerable, in the treatment of dis- 
ease; but there is also a science of therapy 
based upon the facts gained by experimen- 
tation and experience. It is the science of 
medicine that renders treatment reasonable 
and rational and without which the art of 
medicine may be a most wasteful and even 
dangerous empiricism. 

Medical progress is most assured when 
the science and art of medicine are advanc- 
ing hand in hand. Error is quickly discov- 
ered when theories which seem agreeable to 
reason are reduced to practice. Sir William 
Osler was accustomed to have his students 
place at the beginning of their notebooks on 
clinical medicine the following quotation 
from Froude, which he characterized as the 
alpha and omega of practical medicine: 

“The knowledge which a man can use is 
the only real knowledge, the only knowl- 


_—_— 
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edge which has life and growth in it and 
converts itself into practical power. The 
rest hangs like dust about the brain or dries 
like raindrops off the stones.” 

The definition of medicine as an art and 
a science is applicable to every division and 
specialty of medical practice, and to none 
more accurately than to radiology. It is 
thirty-five years since the discovery of X- 
rays and during all of that time there has 
been a steady development of the art of ra- 
diology. The invention of more powerful, 
more dependable, and more accurate appa- 
ratus has necessitated constant change in 
technic, until the methods in use to-day bear 
little resemblance to those of twenty-five or 
even fifteen years ago. It has been com- 
paratively lately that the science of radiol- 
ogy has made equal strides, but we have 
now at hand such a tremendous accumula- 
tion of data in the diagnostic field, and so 
much knowledge based on both experimen- 
tation and clinical experience in the field of 
therapy, that we may now expect steady and 
more nearly equal progress both as an art 
and a science. 

I have written down the above state- 
ments, the truth of which is quite obvious, 
because it seems to me that upon the recog- 
nition of these facts must largely depend 
the attitude both of our ourselves and our 
medical colleagues towards this branch of 


medical practice. So long as radiology was 
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considered only an art consisting of certain 
technical procedures there was no surety 
that it could hold a place as a special branch 
of medicine. It is unfortunate that many 
radiologists were so shortsighted as to ac- 
cept even tacitly the position of technical 
assistants to the medical profession. It was 
inevitable that any radiologist who failed to 
establish himself on a sound scientific basis 
as a consultant in medicine and surgery 
would eventually be superseded by non- 
medical technicians directed by his medical 
confréres. The experience of radiologists 
who have conscientiously prepared them- 
selves to act as medical consultants and who 
have persistently refused to become only 
technicians or photographers, or even so- 
called readers of X-ray films, has now dem- 
onstrated that radiology must be classed as 
a special branch of medical practice. Those 
who have had the most experience feel as- 
sured that radiological practice will remain 
largely in the hands of radiologists who are 
especially prepared to act in the capacity of 
medical consultants, notwithstanding the in- 
evitable competition with those who do not 
maintain such a status in that branch of 
practice. Other branches of practice sur- 
vive similar competition and there is no rea- 
son for supposing that radiology will not do 
so. 

It would be well, however, for every ra- 
diologist to remind himself that the radiolo- 
gist cannot really become a specialist in the 
sense that that term is generally used in 
medical practice. In general, the specialties 
in medicine denote limitation to some par- 
ticular region of the body, e.g., ophthalmol- 
ogy, urology, gynecology, etc. The only 
seeming exception to this is the general sur- 
geon, who, after all, is a specialist only in 
the technical aspects of his calling. It is in- 
consistent to characterize the radiologist as 
a specialist when in the course of one day’s 
practice he may consult with internists, sur- 
geons, and representatives of practically 
every specialty. A day’s practice may in- 
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volve examinations leading to the diagnosis 
and treatment of lesions in any part of the 
body. The radiologist is really a Specialist, 
therefore, only in the same way that the 
general surgeon is one, that is, in the techni- 
cal aspects of his calling. 

How, then, shall a young man prepare 
himself for a career in radiology in which 
he will be required to consult with the gen- 
eral practitioner, the internist, the surgeon, 
the orthopedist, the urologist, the gynecolo- 
gist, the ophthalmologist, and practitioners 
of practically every other branch of medi- 
cine and surgery; in which he will be re- 
quired to become master of a very exacting 
technic, and in which he will find himself 
called upon to treat malignant disease in 
nearly any of its forms and to treat also a 
great variety of other conditions? 

Let me set down briefly what seem to me 
the very minimum requirements for prepa- 
ration to practise radiology. The only 
preparation possible in the undergraduate 
course is such as will indicate the fields in 
which radiology is useful, that is, informa- 
tion may be gained which will indicate the 
possibilities and the limitations of the X-ray 
in diagnosis and the X-ray and radium in 
treatment. After graduation the prospec- 
tive radiologist secures appointment as in- 
terne in a good general hospital and serves 
for one year, rotating in the regular way on 
the various services. The second year he 
secures a residency in the same or another 
hospital and spends his time in more inten- 
sive study of a limited number of cases, 
with special attention to autopsies and gross 
pathology. During this year he begins spe- 
cial study of physiological chemistry of 
biochemistry and reviews his work in the 
physics of electrical energy and light. It 
cannot be too greatly emphasized that a 
thorough training in pathology is the essen- 
tial foundation for the study of radiology, 
just as it is for internal medicine. During 
these two years of interneship he will, of 
course, interest himself in the radiological 
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department, spending as much time as possi- 
ble in its conferences and consulting freely 
with the radiological members of the hos- 
pital staff. It is not expected, however, that 
he will spend much time on the technical 
phases of radiology; his main work is to 
ground himself thoroughly in a knowledge 
of pathology and clinical medicine. 

When this two years’ preparatory work is 
finished he then enters upon a fellowship in 
radiology in a large radiological depart- 
ment. This should ordinarily extend over 
a period of at least two years. Here he first 
becomes acquainted, by actual practice, with 
the technical work of his chosen calling and 
continues throughout the period to perfect 
himself in the technic of diagnosis and ther- 
apy. It is true that he will later delegate 
many technical procedures to non-medical 
technicians, but the advantage of being 
thoroughly acquainted with these proce- 
dures himself is well known to all experi- 
enced radiologists. He becomes thoroughly 
acquainted with all the work of a radiologi- 
cal department by actually working in it; 
follows selected cases carefully from admit- 
tance to final discharge; attends operations 
and autopsies, and prepares at least one the- 
sis on some radiological subject based upon 
an exhaustive study of cases. All of this 
work should be done under the direction 
and tutelage of a radiologist who is estab- 
lished and recognized as a consultant in or- 
der that proper ideals, as well as knowledge 
of radiology, may be inculcated. 

At the end of this two years’ fellowship 
he is now ready to become an assistant in 
radiology either in a hospital or in private 
practice and to really begin his training as 
a practical radiologist. If one keeps in 
mind that he is in training to become not a 
technician nor a reader of films but a con- 
sultant in internal medicine and in surgery, it 
will be recognized that the above statement 
is correct, namely, that he is ready to begin 
his training as a practical radiologist. His 
former training periods of interneship and 
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fellowship have simply given him the foun- 
dation upon which to build, and he is still to 
attain the broad experience which will en- 
able him to fill the important position of a 
consultant. 

It is now essential that the young 
man who becomes an assistant in radiology 
be not so crowded with routine work that 
he has no time to pursue his education. His 
seniors should arrange his work so that he 
may attend meetings of societies, both gen- 
eral and radiological; that he may witness 
operations and autopsies; that he may pre- 
pare or assist in preparing papers based up- 
on his work, and make occasional trips to 
other localities for the broadening effect to 
be obtained from contact with men work- 
ing under different environments. 

It is impossible to state just when his 
training will enable him to take his place as 
a consultant. Such a position comes grad- 
ually and depends much upon the man. 
That it can be obtained in less than five 
years is hardly possible even with the most 
brilliant men. If the majority of men re- 
ceive wide recognition in their respective 
communities as consultants at the end of ten 
years’ practice, they may consider them- 
selves well repaid for the hard work of 
preparation. 

Now what may a man who has prepared 
himself in the thorough manner indicated 
above reasonably expect from the profes- 
sion and the public? First, he may and 
should expect to be received both in private 
and in hospital practice as the peer of his 
medical confréres. If he possesses those 
qualities of character and personality neces- 
sary in every good physician and takes ad- 
vantage of his opportunities to identify 
himself with his patients and with his pro- 
fessional brethren as a practitioner of medi- 
cine in its broadest aspects, it is a practical 
certainty that they will receive him as a 
consultant on an equal basis with practition- 
ers of surgery, internal medicine, or any of 
the specialties. The fact that he has not yet 
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everywhere received this recognition is due 
partly to the radiologist’s own lack of vi- 
sion. It is quite certain that our medical 
brethren and the management of hospitals 
will not place any higher valuation on the 
radiologist than the radiologist places on 
himself. If he is willing to make roentgen- 
ograms which are to be interpreted by 
others, or to be only a reader of films, and 
fails to establish a personal contact with 
every patient, there is no possibility of his 
being accorded a place as a medical con- 
sultant. If he is working in a hospital on 
a salary while the members of the medical 
and surgical staff are receiving their fees 
directly from their patients, he need not ex- 
pect the latter to look upon him as an equal. 
He is in a very certain way the hired man 
of the hospital, to be used by the staff as 
they may direct. This is true even if the 
salary is as large or larger than the income 
he could expect if he depended upon fees 
from his patients; it is much worse, if, as is 
usually the case, a large percentage of the 
fees which should be his are appropriated by 
the hospital. It cannot be too strongly em- 
phasized that the future of radiology depends 
upon the recognition of the radiologist as a 
consultant in medicine and surgery, and the 
radiologist owes it to himself to qualify for 
that position and to accept nothing less. It 
is a very shortsighted policy on the part of 
hospitals or of hospital standardization 
agencies to require the radiologic depart- 
ment to operate on a basis different from 
that of the other departments. It results in 
an inferior department in which there is 
neither enthusiasm nor individual initiative. 
It ought to be plain to all that hiring the ra- 
diologist for a hospital is only an opening 
wedge for the complete control of medicine 
by hospital managements and the hiring of 
surgeons and internists along with their 
janitors, firemen, etc. It is only the fact 
that many of our best hospitals have placed 
radiology on a par with other departments, 
and that the best men in the profession have 


recognized radiologists as medical consul- 
tants, which gives us confidence to recom- 
mend radiology as a career to any young 
man entering the medical profession to-day. 
We have no hesitancy in so recommending 
it to any who are able and willing to prop- 
erly prepare themselves for such a career. 

There are ahead great possibilities for 
growth and expansion, and there is no 
doubt but that the field is large enough to 
engage all the powers of even the most 
brilliant students. Radiology has one advan- 
tage over most other medical specialties in 
that its scope is the whole field of medicine 
and surgery. The radiologist is not called 
upon to combat the narrowing influence 
which constantly menaces the specialist. In- 
deed, it taxes all of his powers to keep 
abreast of the advances in radiology and at 
the same time keep so familiar with the ad- 
vances in surgery, internal medicine, and all 
the various specialties that he can view the 
problems of each intelligently, and in con- 
sultation talk to the representative of each 
in his own language. There is, in fact, no 
medical practitioner who needs to have 
such a broad knowledge of the entire field 
of medicine as does the radiologist. 

Radiology has now reached a point in its 
development where it is on a sound founda- 
tion both as an art and a science. As an art, 
it has reached a degree of accuracy in tech- 
nical procedure hardly equalled in other 
fields of medical practice; as a science, it 
reaches out into every field of medical 
knowledge. The pioneering work has been 
done and the dangers encountered by the 
pioneers are now past. For those who will 
properly equip themselves it offers not only 
an agreeable and interesting career but 
challenges the best powers they can bring 
to its practice. 


DISCUSSION 
Dr. I. S. Trostter (Chicago): I feel 


that we should not permit this very impor- 
tant paper to go without commendation. It 
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tells us so much that we know to be true, 
and that I wish could be told to a larger 
audience. I wish the material in this paper 
could go out to the general medical profes- 
sion. We know about all of these abuses; 
we know about all these criticisms that have 
been heaped upon us, and I wonder if there 
is not some way whereby this paper could 
be given wide publication, as it deserves. 


Dr. H. E. ScuaeF (London, Ontario, 
Canada): I was very much interested in 
listening to this paper, which represents our 
ideal. We know our own weakness; we 
know what we have gone through, and we 
know what is really required. For that rea- 
son we know what the other fellow should 
do, even though we ourselves have to plead 
guilty to wrong-doing. It reminds me of 
the time when I first became interested in 
radiology. You know, if we will think back 
on our own mistakes, we will not be quite 
so arbitrary, but, rather, we will be a little 
more lenient with some of the men who are 
going through their beginner days. My in- 
troduction into radiology was an accident. 
I was asked to take charge of the depart- 
ment in a hospital because the man who was 
in the position “flunked.” It was really the 
best thing that could have happened, be- 
cause the man should never have been there. 
None of you know him, so it does not mat- 
ter. I replied frankly, “I know absolutely 
nothing about X-ray work.” “Well, it doesn’t 
matter, the technician is there and she will 
show you,” was the answer. They were very 
much surprised that I would not take the 
position on any such conditions: I insisted 
on being given time to go away and learn 
something. Yet we do know that there are 
many men who are really doing work under 
practically the same conditions and even- 
tually some of them make good. I do not 
know whether I am any good or not. We 
do know our weaknesses and it is a very 
difficult thing to say exactly what must be 
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done: it is a much easier thing to say what 
should be done. So far as I am concerned, 
it is a mighty good thing to have an ideal, 
but to insist on that ideal is a different mat- 
ter. I think that we have hurt ourselves 
most of all by not being positive in our 
statements and by always leaving a loop- 
hole for ourselves. For that reason we 
are not considered consultants. I have al- 
ways taken the stand that I would rather 
say what I think and be proven wrong than 
to give no positive statement and be in 
a position afterwards to say “I told you 
so.” I believe that, even though we may 
eventually be proven wrong, it is better 
to give our frank opinion, say what we 
think, and let the autopsy prove the case. 
What I mean is this: if a surgeon says (the 
surgeons are the most arbitrary, after all 
is said and done), “I don’t believe it—you 
are wrong,” because our finding does not 
agree with his, we should be just as positive 
in making our statements as he is in making 
his. If the autopsy proves that we were 
wrong, or if we say, “Don’t operate,” and 
he insists on operating in spite of us and 
finds us incorrect, we should accept our er- 
ror and profit by it and check back to see 
where we made our mistake. I believe that 
most of us are too weak-kneed in standing 
by our convictions, and if we did stand by 
them our prestige would rise among the 
general medical men. 


Dr. J. L. McKnicur (Tucson, Ari- 
zona): Dr. Schaif caused me to smile. 
Like him, I was “kicked” into X-ray work 
by orders. I was called before the com- 
manding officer of the Government Hospi- 
tal in which I was serving as a tuberculosis 
specialist and told to take over the X-ray 
department. In the matter of preparation I 
had the advantage, whatever that was, of 
about twenty years in the practice of medi- 
cine and the further advantage that I had 
paid more attention to the X-ray than most 
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physicians were doing at that time. With 
the background of twenty years’ practice of 
medicine and a rather thorough knowledge 
of tuberculosis, I was able to get along and 
have followed that line of work ever since. 

I fully recognize that there are many, 
many things which I could have done better 
had I been able to follow such a program as 
that outlined by Dr. Groover; however, we 
cannot all receive that training—that is for 
the young men favored with such opportu- 
nities. We can succeed, as has been said 
here, only if we know something about the 
fundamentals of medicine. I was particu- 
larly impressed by Dr. Groover’s remark 
that we must be able to speak the language 
of the various men in the profession, the 
internist, the surgeon, the specialist, and the 
dentist, in order to advise with each con- 
cerning cases in his own particular line. I 
wish to say that one’s success in radiology 
is dependent, in my opinion, more on his 
knowledge of medicine and surgery than on 
his technical training in the X-ray. 


Dr. Leon J. Menvitte (New Orleans, 
La.): I was not fortunate enough to be 
here to listen to this paper, though I wished 
to do so. Judging from the discussion I 
have heard, the radiologist, as a whole, is 
rather timid, and he is timid because of the 
fact that he has been looked upon as a tech- 
Also because he appreciates that 
only a small perentage of the medical pro- 
fession understands the limitations of and in- 
dications for radiology. Ours is a work of 


nician. 
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education. The profession must be made to 
realize that a roentgenologist is a physician 
who derives a diagnosis not alone from 
shadows, but reads into these shadows, 
anatomy, physiology, pathology, and medi- 
cine, and for this reason he must be consid- 
ered as a medical consultant in a manner 
similar to other physicians practising highly 
specialized branches of medicine. 


Dr. GROOVER (closing): I wish to thank 
the members for their liberal discussion. | 
also especially want to thank Dr. Richards 
and Dr. Trostler for their complimentary 
references to the editorial published in the 
American Journal of Roentgenology and 
Radium Therapy last August. The paper I 
presented this afternoon is really an out- 
growth of that editorial. I hope that in 
perusing the paper, no one will get the idea 
that I am criticising the radiologists. No 
one realizes better than I that there are 
many able men throughout the country who 
are practising radiology under more or less 
duress and under wellnigh intolerable con- 
ditions over which they have no control. 
Nor did I have any idea of trying to eradi- 
cate at one fell swoop the many evils which 
we recognize as existing to-day in the prac- 
tice of radiology. Notwithstanding these, I 
believe that radiology is on a sound founda- 
tion. I was merely trying to indicate what 
I thought the radiologist of the future would 
be, and perhaps guide some of the younger 
radiologists and prospective radiologists 
along sane and scientific lines. 











THE ROENTGENOLOGIC SIGNIFICANCE OF PYLORIC AND 
PREPYLORIC DEFORMITIES? 


By JOHN D. CAMP, M.D., Section on Roentgenology, The Mayo Clinic, 
ROCHESTER, MINNESOTA 


HE interpretation of deformities of 

the pyloric end of the stomach below 

the incisura angularis as observed in 
roentgenograms and on the fluoroscopic 
screen has long been a perplexing problem 
to the roentgenologist, and it is a peculiar 
but significant fact that this segment of the 
stomach which is most accessible to roent- 
genologic observation offers more diagnostic 
difficulties than any other. The reasons for 
this are many when one considers that 60 
per cent of all gastric carcinomas (6), 69 per 
cent of benign gastric tumors (4), and ap- 
proximately 10 per cent of gastric ulcers 
(7) are found within this area. This region 
is also a favorite site for spasm, which has 
been properly termed “the arch deceiver” of 
the roentgenologist. 

It is needless to state that fluoroscopic ob- 
servation is indispensable to a thorough ex- 
amination of the pyloric area and this is 
best accomplished by using only a small 
amount of barium. The patient is instructed 
to take two swallows of the opaque mixture 
and as this enters the stomach it is manipu- 
lated by the hand of the examiner in such 
fashion as to delineate the mucosal markings 
in all areas. At this time the mucosal 
changes associated with early carcinoma are 
best detected, and as a means of establishing 
an earlier diagnosis of this disease I would 
urge a more general use of such a procedure. 
The examination may be completed by giv- 
ing the remaining portion of the barium 
meal in order to study the duodenum and 
determine the gastric tonus, peristaltic ac- 
tivity, and motility. 

A list of pathologic conditions affecting 
the pars pylorica would include most of the 


1Read before the Radiological Society of North America, 
s Angeles, California, Dec. 1 to 5, 1930. 


lesions to which the stomach is subject. In 
the differential diagnosis of roentgenologic 
defects, however, one is concerned chiefly 
with the differentiation of malignancy, be- 
nign ulcer, pylorospasm, syphilis, and hyper- 
trophic pyloric stenosis. The co-existence of 
spasm, especially with inflammatory lesions, 
does much to impair their differentiation. In 
the consideration of ulcerating lesions occur- 
ring in the pyloric region the examiner must 
take cognizance of the fact that here carci- 
noma greatly outnumbers benign ulcer. Pre- 
pyloric ulcer also has a greater predilection 
for undergoing malignant degeneration (33 
per cent) (13) than ulcers elsewhere in the 
stomach. Thus at the outset, the odds are 
high in favor of a malignant lesion when 
ulceration can be demonstrated. Because of 
its accessibility to examination, pyloric car- 
cinoma should be diagnosed earlier than that 
in the pars media or cardia. This un- 
doubtedly occurs, but as yet the disease is 
not being diagnosed early enough, as indi- 
cated by the fat that of 2,078 cases of car- 
cinoma of the stomach, seen at The Mayo 
Clinic between the years 1920 and 1924, the 
condition was found to be hopelessly in- 
operable in approximately 50 per cent. In 
25 per cent exploration was done and an 
inoperable lesion was found. In the remain- 
ing 25 per cent resection was accomplished. 


PYLORIC CARCINOMA 


For practical roentgenologic considera- 
tion pyloric carcinoma may be grouped as 
(1) polypoid carcinoma, with or 
without ulceration; (2) scirrhous carci- 
noma; (3) malignant degeneration of be- 
nign ulcer, and (4) malignant degeneration 
of benign tumor. 


follows: 
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Fig. 1. Ulcerating carcinoma on lesser cur- 
vature at pyloric end of stomach showing “men- 
iscus sign.” 


Polypoid Carcinoma.—This growth has a 
predilection for the lesser curvature and 
early may be discerned as an interruption 
in the continuity of the gastric mucosal 
markings at the site of the malignant in- 
vasion. As the lesion increases in size the 
defect becomes more apparent, its margins 
are more sharply delineated, and ulceration 
is usually present. The crater is generally 
broad, shallow, and irregular and when 
present on the lesser curvature has a charac- 
teristic “meniscus-like” appearance when 
pressure is made over it (Fig. 1). Fre- 
quently when the palpating hand is passed 
down over the defect, the mass will roll 
from under the fingers and the shadow of 
the crater will rise above the tips of the 
fingers if the hand is pushed upward. When 
seen cn face on the posterior wall the car- 
cinomatous crater is surrounded by a halo 
effect which represents the surrounding 


Fig. 2. Ulcerating carcinoma on posterior wall 
at pyloric end of stomach showing crater and 
“halo” sign. Duodenal ulcer. 


ridge of malignant induration (Fig. 2). 
When the pressure of the examining hand 
is released the defect is generally obscured 
by the overlying mass of barium. Not in- 
frequently a growth will encircle the py- 
lorus and produce the picture of pyloric 
obstruction. Owing to the marked stenosis, 
the lesion itself may be obscured and unless 
barium can be ejected through the pylorus 
and the site of the obstruction definitely 
established the examiner should be content 
with the diagnosis of an obstructing lesion 
at the outlet, for chronic stenosing duodenal 
ulcer can mimic an encircling carcinoma at 
the pylorus and is much more common. Not 
uncommonly persistent pylorospasm from a 
gastric ulcer higher in the stomach will imi- 
tate pyloric obstruction (Fig. 3). In such 
cases the diagnosis rests on the finding of 
the ulcer niche higher in the stomach. The 
search for this and also the craters of small 











CAMP: PYLORIC AND PREPYLORIC DEFORMITIES 


849 





Fig. 3. Pylorospasm and obstruction produced 
by gastric ulcer on lesser curvature at angle of 
stomach. 


carcinomas will be greatly facilitated if the 
stomach is thoroughly lavaged just before 
the roentgenologic examination. 

When looking for early polypoid carci- 
noma one may be deceived by hypertrophied 
gastric rugee and redundant folds of mucosa 
The latter may oc- 
casionally prolapse through the pyloric ring 
and produce a pseudodeformity of the py- 
lorus and Manipulation will 
show such areas to be flexible, free from 
induration, and exhibiting normal peristal- 
sis. The prolapse may even be reduced dur- 
ing the examination. Localized gastric 
polyposis may also confuse the examiner, 
but here the flexibility of the region and the 
presence of peristalsis will serve to indicate 
the benign nature of the lesion. 


in the pyloric area. 


duodenum. 


here have been described certain forms 
of gastritis as related to gastric carcinoma 
and ulcer, and the roentgenologic appearance 


Fig. 4. Ulcer crater in pyloric ring. Duodenal 
cap also deformed. 


of these changes has been considered by Berg, 
Haudek, Albrecht and others. According to 
Orator, the inflammatory changes accom- 
panying ulcer and shown as mucosal hyper- 
trophy are confined to the prepyloric seg- 
ment, whereas in carcinoma they are gen- 
eralized and show as high-grade atrophy of 
the mucous membrane. Haudek suggested 
that it should be possible eventually to estab- 
lish an anatomic differentiation of precar- 
cinomatous gastritis and gastritis with a pre- 
disposition to ulcer. This would indeed be 
an ideal state of affairs, but at the present 
time there is so much doubt regarding the 
significance and proper interpretation of 
many of these mucosal changes that one 
must not be influenced too greatly by their 
presence in doubtful cases. Carefully cor- 
related roentgenologic and pathologic studies 
are necessary before serious appraisal of 
their value may be given. 








Scirrhous carcinoma at pyloric end of 
Defect simulates prepyloric ulcer without 
demonstrable crater. 


Fig. 5. 
stomach. 


Scirrhous Carcinoma.—In the pyloric 
area this growth is commonly imitated by 
syphilis, prepyloric ulcer, pylorospasm, 
hypertrophic pyloric stenosis, and malignant 
lymphoma. The differential diagnosis rests 
on the persistence of the deformity, the 
slightly serrated outline of the area involved, 
loss of flexibility, absence of peristalsis, ob- 
literation of the mucosal markings, and the 
presence of a mass coinciding with the de- 
fect. Malignant lymphoma can rarely be 
distinguished from carcinoma and is usually 
so diagnosed even at operation. Despite the 
similarity of the defects in syphilis and 
tuberculosis one rarely can palpate a corre- 
sponding mass in these conditions. Hyper- 
trophic pyloric stenosis and prepyloric ulcer 
are frequently accompanied by signs of par- 
tial pyloric obstruction and gastric dilatation, 
whereas in scirrhous carcinoma the stomach 
is diminished in size and the rigid pylorus 
causes rapid emptying and secondary dilata- 
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Fig. 6. Irregular pylorospasm produced by small 
gastric ulcer high in stomach. Ulcer niche is not 
visible. 


tion of the duodenal bulb. The presence of 
a small rounded crater favors the diagnosis 
of ulcer. In some cases the positive exclu- 
sion of the presence of malignancy is im- 
possible, as in early scirrhous carcinoma the 
mucosal markings may not be recognizably 
altered and feeble peristalsis can be noted 
in the involved area. Under these circum- 
stances the distinction from inflammatory 
lesions, benign muscular hypertrophy, and 
persistent pylorospasm of intrinsic origin is 
usually impossible. Such cases, in this and 
other groups, justify the statement: “In the 
discovery of operable carcinoma it is neces- 
sary to advise exploration in a certain num- 
ber of cases in which it is impossible to be 
sure before operation whether or not the 
lesion is malignant’”(11). Under these cir- 
cumstances the roentgenologist may find 
some consolation in the fact that occa- 
sionally the surgeon and even the pathol- 
ogist cannot render a conclusive diagnosis 
when the specimen is in hand. 

Malignant Degeneration of Benign Ulcer. 
—Statistics indicate that prepyloric ulcers 
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Fig. 7. Deformity of prepyloric area and duo- 
denum caused by pedunculated adenoma pro- 
lapsed through pylorus. 


are more prone to undergo malignant degen- 
eration than ulcers elsewhere in the stomach. 
Orator states that a third of the prepyloric 
ulcers, and only 3 per cent of ulcers in the 
pars media, undergo malignant degenera- 
tion: Alvarez and MacCarty have stated that 
23 per cent of carcinomas resected at The 
Mayo Clinic are within the range of size 
of benign ulcer. According to their statistics 
an ulcer less than 2.5 cm. in diameter has 
one chance in ten of being malignant; if it 
is larger than this, the chances are two to 
one that it is carcinoma, and if the crater is 
larger than 3.5 cm. it is certainly carcinoma. 
Presser described five cases in which roent- 
genologic examination disclosed. a larger 
ulcer niche and at necropsy the lesion proved 
to be malignant. Roentgenologically there 
is nothing to indicate malignancy in an ulcer 
other than the size of the crater and, in rare 
instances, the presence of the changes of 


Fig. 8. Syphilitic deformity at pyloric end of 


stomach. Dilatation of duodenum and feeble 


peristalsis may be noted. 


malignant induration about it. Roentgeno- 
scopically the latter is revealed as an ob- 
literation of the mucosal markings about 
the edge of the ulcer and in more advanced 
cases by the presence of the “halo effect” 
as seen in ulcerating carcinoma. 

Malignant Degeneration of Benign Tu- 
mor.—Statistics show that the prepyloric 
area is the most common site of benign 
gastric tumor. Experience has shown that 
these tumors, especially adenomas that have 
attained an appreciable size (2 to 3 cm.), 
are quite likely to reveal evidence of carci- 
noma when examined by the pathologist. 
Wechselmann has stated that carcinomatous 
degeneration occurs possibly in 60 per cent 
of all adenomas, and Anschiitz and Kon- 
jetzny have said that the majority of gastric 
carcinomas originate from adenomas and 
polypi or, at all events, from an adeno- 


matous precarcinomatous stage. Grossly 
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these tumors appear benign and are so 
recognized by the roentgenologist, who has 
ascribed to them certain characteristic signs. 
It is obvious that fluoroscopic manipulation 
is usually necessary to distinguish these tu- 
mors from polypoid carcinomas. The flex- 
ibility of the gastric wall, the presence of 
peristalsis over the defect, and the abrupt 
termination of the gastric rugz at the site 
of the tumor all denote the grossly benign 
character of the lesion. The majority of 
benign gastric neoplasms are soft and easily 
compressible, and in most instances a clearly 
defined mass corresponding to the defect is 
not felt. It has been my experience that 
when a definite mass is palpable the lesion 
will usually prove to be carcinoma. 

The various gastric bezoars may some- 
times confuse the diagnosis of neoplasm. 
The benign characteristics of the filling de- 
fect and the clinical history should facilitate 
the differentiation. Ulceration in associa- 
tion with bezoars is not uncommon. 


PREPYLORIC CONDITIONS 


Prepyloric ulcer exhibits the same gen- 
eral roentgenologic characteristics as gastric 
ulcer elsewhere. The spasm associated is 
marked and out of proportion to the size of 
the crater. Because of this and the prox- 
imity of the lesion to the outlet of the stom- 
ach the patient usually seeks relief before 
the crater has reached the size of ulcers 
seen elsewhere. The shadow of the crater, 
therefore, is likely to be small and difficult 
to demonstrate. It is usually present on the 
lesser curvature and surrounded by more or 
less induration and spasm. By virtue of its 
position the niche does not retain barium 
as readily as ulcers higher on the lesser 
curvature, and careful palpation may be nec- 
essary to detect it. One must not be con- 
fused by flecks of barium held up tempo- 
rarily by folds of the mucosa, by a pseudo- 
niche produced between two _ peristaltic 
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waves, or by barium in the duodenum behind 
the stomach. Infrequently one may dis- 
tinguish a fleck of barium directly within 
the pylorus, and again the crater may ap- 
pear so close to the pylorus that it is difficult 
to determine on which side of the pyloric 
ring it is situated (Fig. 4). The majority 
of the so-called pyloric ulcers when checked 
by the surgeon and pathologist prove to be 
duodenal ulcers at the base of the cap, ad- 
jacent to and occasionally involving the py- 
loric ring. Usually the exact situation js 
rendered uncertain by the associated pyloro- 
spasm which narrows the outlet and elon- 
gates the usual pyloric constriction. In 
many cases of pylorospasm without ulcer 
and of hypertrophic pyloric stenosis it is not 
uncommon to find a small fleck of barium 
retained in the pyloric ring when pressure 
is exerted over it. Repeated manipulations 
will usually dislodge the fleck from time to 
time and this inconstant appearance dis- 
tinguishes it from a true niche. Coincident 
spastic phenomena will aid in detection of 
a true crater. 

The most constant deformity concomitant 
with prepyloric ulcer is flattening of the 
lesser curvature proximal to the pylorus, 
produced by spastic contraction of the longi- 
tudinal muscle in the affected area and the 
associated inflammatory edema in the mu- 
cosa and submucosa. This results in an ec- 
centric position of the pyloric opening as 
related to the duodenal cap. The greater 
curvature contiguous to the pylorus is drawn 
toward the lesser curvature by the coincident 
spasm of the circular muscle. The outlet is 
further narrowed by the associated edema 
so that the pyloric canal appears to be elon- 
gated. Without the presence of a niche de- 
formity these changes should be interpreted 
with considerable caution, for they are imi- 
tated commonly by scirrhous carcinoma 
(Fig. 5), syphilis, pylorospasm from gastric 
ulcer elsewhere, and hypertrophic pyloric 
stenosis. Spastic incisuras when accompany- 

















CAMP: 


ing prepyloric ulcer are usually single and 
occur on the greater curvature at a distance 
of 0.5 to 2 cm. from the pylorus. They may 
be imitated by peristaltic phenomena, re- 
dundant mucosal folds, perigastric ad- 
hesions, and spasm of extrinsic origin. In- 
cisuras on the lesser curvature are rare. 

Spastic phenomena at the pylorus (Fig. 
6) are so consistently produced by ulcers 
elsewhere in the stomach that such a lesion 
should be carefully sought in all cases even 
though a prepyloric niche may be demon- 
strable. Occasionally a perforating duodenal 
ulcer will produce so much deformity in the 
base of the duodenum, pylorus, and pre- 
pyloric segment that one is in doubt as to 
the primary site of the lesion. In such cases, 
with associated deformity of the duodenal 
bulb, a diagnosis of duodenal ulcer is justifi- 
able, as gastric lesions involving the duo- 
denum secondarily are quite rare. A small 
pedunculated gastric tumor  prolapsing 
through the pylorus (Fig. 7) can easily 
simulate this appearance, but fluoroscopic 
manipulation should facilitate the diagnosis. 
It should be borne in mind, however, that 
duodenal ulcer may co-exist with a prepy- 
loric malignant lesion. 

Formation of a diverticulum secondary 
to a stenosing prepyloric ulcer is rare; when 
present it is generally found on the greater 
curvature and must be distinguished from 
primary diverticula and spastic phenomena. 

In a summary of the facts concerning pre- 
pyloric ulcer it becomes apparent that the 
roentgenologic simulants of this lesion are 
numerous and far more common than pre- 
pyloric ulcer itself. In the face of these facts 
and in the light of my own experience, I 
would urge withholding such a diagnosis un- 
less an ulcer niche can be demonstrated with- 
out question. Herrnheiser’s experience is an 
example of the uncertainty of these changes 
when the niche shadow is absent or question- 
able. In his series of thirty-two cases in 
which a diagnosis of pyloric or prepyloric 
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ulcer was made by the roentgenologist and 
in which necropsy was performed, the data 
were negative in sixteen cases, in two they 
were explained by prepyloric adhesions with- 
out a gastric lesion, and in fourteen the 
diagnosis of lesion was confirmed. 

Gastric syphilis commonly involves the 
pyloric area and this region was affected in 
70 per cent of Moore’s series. The pre- 
dominating change is a diffuse gummatous 
infiltration of the gastric wall, which pro- 
duces roentgenologic changes simulating 
scirrhous carcinoma, prepyloric ulcer, and 
hypertrophic pyloric stenosis. The prepy- 
loric segment is narrowed in a concentric 
and symmetric manner and the mucosal 
markings are obliterated (Fig. 8). Rapid 
emptying of the stomach, with secondary 
dilatation of the duodenal cap, is the rule 
and pyloric obstruction is rare. The striking 
difference from scirrhous carcinoma is the 
absence of a palpable mass. The history of 
the case and the absence of cachexia will 
also suggest the diagnosis of syphilis. Fol- 
lowing antisyphilitic treatment, the gastric 
defect may be diminished as the inflam- 
matory reaction and associated spasm re- 
cede. On the other hand, the resulting 
cicatricial changes may increase the original 
defect and thus suggest advancing malig- 
nancy. Here again the distinction will rest 
on the absence of a palpable mass, the symp- 
tomatic improvement of the patient, and the 
absence of cachexia. Hypertrophic pyloric 
stenosis and prepyloric ulcer may be dis- 
tinguished from syphilis by the presence of 
normal mucosal markings, the evidence of 
partial gastric obstruction, and the niche de- 
formity accompanying ulcer. 

Pyloric narrowing produced by hyper- 
trophy of the pyloric musculature will simu- 
late early prepyloric disease. The symmetric 
annular narrowing, with elongation of the 
pyloric canal, typifies this abnormality, which 
is not affected by antispasmodics. The py- 
lorus is never gaping and partial obstruction 
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Fig. 9. Hypertrophic pyloric muscle and py- 
lorospasm produced by small gastric ulcer at 
angle of stomach. 


is the rule. The gastric mucosa is un- 
changed. Hypertrophy of the pyloric muscle 
is so commonly associated with gastric ulcer 
(Fig. 9) and obstructing duodenal ulcer 
that these lesions must be excluded before 
the primary nature of the hypertrophy can 
be established. Syphilis and scirrhous car- 
cinoma may be distinguished by the absence 
of a gaping pylorus or a tumor and the pres- 
ence of normal mucosa and gastric reten- 


tion. 
EXTRA-GASTRIC CONDITIONS 


Extra-gastric conditions that secondarily 
deform the pyloric area are: (1) reflex 
spasm, (2) extrinsic pressure, (3) adhe- 
sions, and (4) malignant disease, with sec- 
ondary infiltration of the stomach. 

Reflex spasm should be suspected when 
there is no direct evidence of gastric dis- 





Fig. 10. Pressure deformity at pyloric end of 
stomach produced by large malignant liver. 


ease and the mucosa appears normal. The 
deformity may be effaced by manual manip- 
ulation, it will change in character and posi- 
tion at subsequent examinations, and can be 
removed by antispasmodics. Spasm due to 
gastric crisis and lead colic is little affected 
by the usual antispasmodics, but the changes 
are of a general nature and do not affect the 
pyloric area alone. 

Fluoroscopic manipulation will serve to 
distinguish defects due to extrinsic pressure. 
In such cases the gastric walls maintain their 
flexibility and peristaltic activity. It is sig- 
nificant that the mucosal markings are main- 
tained in the affected region (Fig. 10). 
Pseudodefects due to pressure on the spine 
and gas in the colon should be obvious to 
the careful examiner. In apprehensive and 
muscular patients the pylorus may be dis- 
torted by pressure from tense abdominal 
muscles. The defect will disappear when 
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the patient is relaxed and at ease. Defects 
due to food and secretion should be obvious 
to the alert observer, and re- -examination 
after fasting or lavage will suffice to check 
the doubtful case. 

Occasionally a malignant tumor of the pan- 
creas will involve the posterior wall of the 
pyloric area secondarily and undergo ulcera- 
tion. Here the presence of the irregular 
crater is easily mistaken for a primary gas- 
tric malignant lesion and in many instances 
the distinction between the two roentgen- 
ologically is impossible. Secondary invasion 
of the stomach by malignant disease of the 
colon may also confound the examiner, un- 
less the mucosal markings are intact. 


COMMENT 


Besides the deformities under considera- 
tion it is recognized that there are other 
rare and unusual conditions which may in- 
volve the pyloric area. Their incidence, how- 
ever, is such that they are seldom of prac- 
tical concern to the average roentgenologist, 
and, therefore, have not been considered 
here. 

3ecause of the multiplicity of conditions 
affecting the pylorus and pyloric area, it is 
not surprising that on many occasions the 
examiner is taxed to the utmost in arriving 
at a conclusive diagnosis. In some cases 
one must be content with a descriptive or 
indeterminate diagnosis, for, in the last anal- 
ysis, as roentgenologists, we are largely de- 
pendent on what we see, and when more 


than one disease may produce grossly the 
same pathologic picture, the decision must 
be left to the clinician, surgeon, and pathol- 
ogist. 
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THEORY OF X-RAY QUALITY MEASUREMENT 


By M. M. SCHWARZSCHILD, M.A. 
Department of Physics, Beth Israel Hospital, New York Ciry 


PART I 


HE measurement of the quantity of 

X-radiation has been placed upon a 

rational physical basis. The r-unit and 
its application has progressed to the point 
where it is quite definite and theoretically 
justifiable. The measurement of quality, on 
the other hand, is still in a state of in- 
definiteness. A great deal of experimental 
work has been done, but certain general 
theoretical considerations seem to have been 
insufficiently stressed. 

There are at present a number of meth- 
ods of designating the quality of X-radia- 
tion. Any method depending on the spectro- 
graph must be excluded because of the prac- 
tical difficulties. The methods of practical 
importance are the following: 

I. Effective wave length by absorption 
in a fixed layer of Cu or Al. 

II. Effective wave length by absorption 
in a layer of Cu or Al of such thickness 
that the incident energy is reduced to half 
by passage through the filter (half value 
layer). 

III. Effective wave length from the ab- 
sorption coefficient corresponding to the 
slope of the absorption curve in Cu, Al, or 
tissue for varying thickness of absorbing 
material. 

A general definition of effective wave 
length is the following: 

The effective wave length of a complex 
radiation is the wave length of the homo- 
geneous radiation which, with the same in- 
tensity, produces the same effect as the 
complex. 

The various methods of measuring effec- 
tive wave length differ in the effect to be 


considered. In Method I the effect is the 


absorption in a fixed thickness of a specified 
material. In Method II the effect is the ab- 
sorption in the half value layer of a speci- 
fied material. In Method III the effect js 
practically the absorption in a very thin 
layer of a specified material. 


It is possible to define the average wave 
length without all the indefiniteness of these 
methods. Some of the possible definitions 
of this more general type are as follows: 


(A) The average wave length of a com- 
plex radiation is the arithmetic average of 
the wave lengths present in the complex, 
weighted according to the intensity per unit 
wave length interval. 


(B) The average wave length of a com- 
plex radiation is the wave length correspond- 
ing to the arithmetic average of the frequen- 
cies present in the complex, weighted ac- 
cording to the intensity per unit frequency 
interval. 

(C) The average wave length of a com- 
plex radiation is the wave length correspond- 
ing to the average of the absorption co- 
efficients in Cu, Al, or tissue of all the com- 
ponents of the complex, weighted according 
to the intensity per unit difference in ab- 
sorption coefficient. 


(D) The average wave length of a com- 
plex radiation is the wave length corre- 
sponding to the arithmetic average of the 
frequencies present in the complex, weight- 
ed according to the number of quanta per 
unit frequency interval. 


These four definitions base the effective 
wave length upon qualities inherent in the 
composition of the complex radiation, rather 
than upon a specified experiment. Logically, 
of course, it is not necessary to prefer this 
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type of definition, but the physical signif- 
‘cance of the latter four is certainly greater. 


DETAILED DISCUSSION OF “PHYSICAL” 
DEFINITIONS 


(A) The definition of the average wave 
length as an arithmetic average wave length 
is, logically, perhaps the simplest of all. 
This average may be realized experimentally 
for any radiation complex by comparing the 
reading on an air ionization chamber with 
that taken for the same radiation with an 
jonization chamber so constructed that the 
response increases with wave length in di- 
rect ratio. 

(B) The average wave length defined in 
this way seems to have slight physical sig- 
nificance. This average wave length is not 
the quantity which determines the magni- 
tude of the individual quanta. It may theo- 
retically be measured by the use of a hypo- 
thetical ionization chamber the response of 
which is proportional to frequency. 

(C) At first sight the definition of effec- 
tive wave length as that corresponding to 
the average absorption coefficient in Cu, Al, 
or tissue would seem to be suffering from 
the same indefiniteness for which the practi- 
cal definitions were criticized. It turns out, 
however, that for radiation considered in 
roentgenology, all of which is harder than 
Cu K radiation, the three alternatives lead 
to numerically equal results. The experi- 
mental realization of this quantity is simple 
indeed. It is the result obtained from 
Method III above. That the result of this 
method satisfies Definition C and is inde- 
pendent of the material selected for the 
measurement will be proven and is deserv- 
ing of emphasis. The physical significance 
of this type of effective wave length is ob- 
vious. The importance of the absorption 
characteristics of the radiation is sufficient 
to warrant its use. 

(D) It may be shown (Part IT) that the 
wave length defined in this way is the same 
as that given by Method A. Because of its 
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great significance’ it would seem to be worth 
while to attempt its measurement. A sug- 
gestion in this direction will be given in 
Part II. 


NUMERICAL COMPARISON 


The numerical value for the effective wave 
length of any actual radiation may be found 
by any of the methods herein discussed. 
There is, as yet, however, no practicable way 
of arriving at the value from Methods A, B, 
and D. We have suggested methods but 
have not as yet carried them into practice. 
For this reason it will be better to assume 
a definite spectral distribution and work out 
the numerical value of the effective wave 
length by calculation. In that way we shall 
arrive at values for all the possible methods. 

For simplicity, let us assume the radiation 
to consist of 20 units of monochromatic 
radiation of wave length 0.1 Angstrém and 
10 units of monochromatic radiation of 
wave length 0.5 Angstrém. Figure 1 is a 
graph of the absorption coefficients in Cu 
which will prove convenient for this dis- 
cussion. 

Method I.—Let us take the fixed thick- 
ness of material as 1 mm. Cu. The absorp- 
tion coefficients for the two wave lengths 
here considered are 3.0 and 170, respec- 
tively. After passage through 1 mm. Cu the 
harder component is reduced in intensity 
from 20 to 15.8 units, while the softer com- 
ponent is practically completely absorbed. 
Thus the 30 units incident on the filter are 
reduced to 15.8, or to 52.5 per cent. Such 
a reduction would be suffered by monochro- 
matic radiation of absorption coefficient 
6.42. From Figure 1 this corresponds to a 
wave length of 0.15 A. unit. 

Method II.—Carrying out the computa- 
tion in a similar way, we find that the half 
value layer is 0.96 millimeter. The absorp- 


1A. Mutscheller: Fortschr. a. d. Geb. d. Réntgenstr., 
June, 1930, XLI, 899. The idea of an effective wave length 
such as here indicated, is proposed. The author, however, 
calculates his average frequency or quantum energy from 
an effective wave length derived according to Method ITI. 
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tion coefficient corresponding to a 50 per Method III.—It is unnecessary to go 
cent reduction in this thickness is 7.22, giv- through the details of the computation which 
ing an effective wave length of 0.16 A. involves the calculation of absorption in a 
unit. number of increasingly thick layers, the 
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Fig. 1. A graph of the absorption coefficients which will prove convenient for this discussion. 
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drawing of the curve and evaluating its 
slope. The value for the effective wave 
length found by this method is 0.35 A. unit. 

Method A.—The arithmetic average wave 
length properly weighted is found as fol- 
lows: 

(20K .1+ 10 X .5) + 30= 0.23 A. unit. 

Method B.—The arithmetic average fre- 
quency may be found similarly. Noting that 
the frequencies of our two components are 
3X 10” and 6 X 10", respectively, we have 
for the weighted average 
(203 10"°+-10X6X 10" )+-30=22X 10", 
which corresponds to a wave length of 0.14 
A. unit. 

Method C.—The arithmetic average ab- 
sorption coefficient in copper is found as 
follows: 

(20X3.0+10X170)+30=58.7, 
corresponding to a wave length of 0.35 A. 
unit. In Part II it will be shown that the 
agreement with the result of Method I is 
not fortuitous, and that the result would 
have been the same if Al or tissue had been 
used. 

Method D.—This arithmetic average fre- 
quency may be found by direct calculation. 
The result, as will be proved in Part II, 
must be the same as that of Method A, 
namely, 0.23 A. unit. 

These results may be summarized: 


Effective wave 
Method length, A. units 





I Absorption in 1 mm. Cu.......... 0.15 
IT Half value layer—Cu............ 0.16 
III Absorption curve slope.......... 0.35 
A Average wave length.............. 0.23 
B Average frequency (energy) 0.14 
C Average absorption................ 0.35 
D Average frequency (quan- 
| EEE a ee 0.23 


The variations among the values as found 
by the different methods for the hypothetical 
radiation for which we have been able sim- 
ply to compute the values will be found 


with any radiation. That the Methods I, 
II, and III yield different results in prac- 
tice is an experimental fact. In order to 
demonstrate more clearly the cause of the 
differences among the results of the Meth- 
ods A, B, and C we have drawn Figure 2. 
Curve I is an arbitrary wave length spec- 
trum. Curve II shows the same radiation 
represented on a frequency scale. Curve III 
shows the same radiation represented on a 
scale of Cu absorption coefficients. The 
average wave length is the wave length of 
the center of gravity of the area under 
Curve I. The average frequency is that of 
the center of gravity of the area under 
Curve II. The average absorption coeffi- 
cient is that of the center of gravity of the 
area under Curve III. It is evident that 
the curves show slight similarity. It is for 
this reason that the averages are different 
for the different methods. 

The three Methods, I, II, and III, differ 
among themselves. Method I gives the ad- 
vantage to shorter wave lengths, so that the 
effective wave length so measured is shorter 
the thicker the filter used. The half value 
layer method (II) differs from the others, 
always giving a shorter wave length than 
Method III, but shorter or longer than 
Method I, depending on the half value layer, 
so that for hard radiations the result of 
Method II is shorter than that of Method I, 
and for soft radiations longer than Method 
I. Method III gives a result always longer 
than the other two methods. To the result 
of Method III there must be attached funda- 
mental theoretical importance because the 
result is independent of the material used 
and is equal to the wave length correspond- 
ing to the average absorption coefficient in 
any material not having an absorption dis- 
continuity in the region considered. 

The absorption curve which must be 
drawn in order to apply Method III, or C, 
also has fundamental theoretical significance 
in that no two complex radiations will give 
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Fig. 2. A graph to demonstrate more clearly the cause of the differences among the results of the 
Methods A, B, and C. 
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identically the same curve, unless the energy 
distributions in the two complexes are iden- 
tical. If two complex radiations do give 
identically the same curve, it follows that 
the spectra of these two radiations are iden- 
tical. The absorption curve plotted in the 
usual way can never be a straight line. It 
will be shown in Part II that the absorption 
curve must continue to turn until its slope 
corresponds to the absorption coefficient for 
the minimum wave length of the radiation in 
question. There is no thickness of filter be- 
yond which no additional hardening can be 
produced. It is physically obvious, how- 
ever, that the greater the degree of homo- 
geneity of the radiation, the straighter will 
be the absorption curve (logarithmic). 


HOMOGENEITY 


The value of the effective wave length 
having been determined, there still remains 
an important quality characteristic of a com- 
plex radiation which is undetermined. This 
characteristic has been called the “homo- 
geneity.” Two different complex radiations 
may have the same effective wave length, 
yet one may be composed of a series of wave 
lengths extending over a large spectral 
region, while the other may be a narrow 
band of wave length concentrated closely 
about the effective wave length. The latter 
type would be very homogeneous, while the 
former would be very inhomogeneous. 

Various methods of measuring homo- 
geneity have been proposed. Christen has 
proposed as a measure of homogeneity the 
ratio of the second to the first half value 
layer. Obviously if the radiation were per- 
fectly homogeneous this ratio would be 
unity, otherwise it would be greater than 
unity, because of the hardening effect of the 
first half value layer. Jacobi and Liechti? 
have proposed the ratio of the effective wave 
length (Method IT) to the minimum wave 


—_ 


we Jacobi and A. Liechti: Strahlentherapie, 1928, XXIX, 


length determined from a sphere gap meas- 
urement of voltage. Here again completely 
homogeneous radiation would yield the value 
unity, while any actual radiation would 
yield values greater than this. 

Both of these methods, as well as varia- 
tions which suggest themselves immediately, 
are unsatisfactory if judged by the stand- 
ards adopted here. Any method depending 
upon successive absorptions in definite lay- 
ers, or in half value layers, will depend for 
its result upon the material used for the 
measurement. Methods involving a sphere 
gap reading are open to the objection that 
they are not, strictly speaking, measurements 
of the radiation itself. The method of 
choice should be one depending on absorp- 
tion measurements alone, but yielding a fig- 
ure for the homogeneity which would be 
independent of the specific material used. 
Such a method is here proposed. The meas- 
ure of homogeneity is defined as the prod- 
uct of the effective wave length into the 
cube root of the ratio of the root mean 
square variation in absorption coefficient 
from the average to the average coefficient 
of true absorption (less scatter). The 
value so obtained has the dimensions of 
wave length, is independent of the material 
used in the measurement, and can be found 
without any data beyond those necessary for 
the determination of the effective wave 
length (Method III). This measure of 
homogeneity differs from the coefficients 
mentioned above in that it has an actual 
physical significance, being an effective wave 
length spread of the radiation. As such, for 
perfect homogeneity, its value is not unity, 
but zero. The calculation from the data 
found for the determination of effective 
wave length is based upon the fact that the 
mean square variation of absorption coef- 
ficient is equal to the rate of decrease of 
average absorption coefficient with increas- 
ing filter thickness. This fact, and the in- 
dependence of material will be proved in 
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Part II. The method of calculating both 
the effective wave length and the homo- 
geneity can best be understood from an 
actual example. 

The curve of Figure 3 is the absorp- 
tion curve referred to above, for an 
actual case. The conditions were: 150 K.V. 
constant potential, 3 milliamperes. The 
ordinates of this curve are the percentages 
transmitted through various filters, taking 
the intensity through 0.3 mm. Cu as 100 per 
cent. The abscisse are the filter thicknesses 
in millimeters. The dashed lines in the fig- 
ure are tangents drawn to the curve at points 
corresponding to 0.3, 0.5, 0.7, 0.9 millimeter 
filter, respectively. A vertical line is drawn 
corresponding to a filter of thickness 1.3 
mm., or 1 mm. more than the initial filter 
thickness. The intersections of the tangents, 
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Fig. 3. Absorption curve for which conditions are: 150 K.V. constant potential, 3 milliamperes. 
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the initial line, and the line just mentioned 
are marked as indicated. The average ab. 
sorption coefficients for the various filters 
are found easily with the help of Figure 4, 
For example, the average absorption coef- 
ficient for filter 0.5 is found from line BB’, 
which is the tangent to the curve at the 
point corresponding to 0.5 millimeter. The 
ordinates of the ends of this line (points B 
and B’) are 90 per cent and 17 per cent, 
respectively. The ratio is 19 per cent. From 
Figure 4, we see that a transmission of 19 
per cent through 1 mm. represents an ab- 
sorption coefficient of 15. This is the aver- 
age absorption coefficient for the radiation 
in question filtered through 0.5 Cu. The 
corresponding effective wave length may be 
found from Figure 1, which gives 0.21 A. 
unit. 


tb ot-t-+ 
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In order to find the measure of homo- 
geneity the average absorption coefficients 
are found for all the tangents drawn, and 
a graph is drawn, as shown in Figure >. 
The dotted line here is again a tangent 
drawn at the point in which we are inter- 
ested, namely, 0.5 mm. filter. In 0.5 mm. 
the ordinates of this tangent change from 
27 to 0.5, i.e., 26.5 units, which represent a 
change per centimeter of 530 units. The 
root mean square absorption coefficient va- 
riation is simply the square root of this 
quantity, or 23.1. The scatter coefficient for 
Cu being 0.5 (Al —0.15; tissue —0.18), we 
may calculate the homogeneity measure im- 
mediately. 
Homogeneity = 

0.21 & ¥ (23.1 + [15 — 0.5]) 
= 0.25 A. unit. 

If a homogeneity coefficient of the type 
of a ratio is desired it can be gotten from 
this homogeneity measure by taking the ratio 
of the sum of the effective wave length and 
the homogeneity measure to the effective 
wave length. In this case the homogeneity 
ratio so defined is 2.2. 

The important point to be emphasized in 
connection with the measure of homogeneity 
here proposed is that it is derived from the 
rate of change of average absorption coef- 
ficient with filter thickness which is numeri- 
cally equal to the mean square of the absorp- 
tion coefficient variations. This is a definite 
connection between the absorption curve and 
the spectral distribution which will be proved 
in Part II independently of any questionable 
assumptions as to the form of the spectrum, 
and is pointed out here, it is believed, for the 
first time. The measure of homogeneity 
here proposed has a definite spectral signifi- 
cance, being the cube root of the root mean 
square variation of the cubes of the wave 
lengths present from the cube of the effec- 
tive wave length. 

It may be objected that the method of de- 
termining the homogeneity measure carries 
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with it much room for inaccuracy. The 
answer to this objection lies in the fact that 
in determining the homogeneity measure the 
sixth root of the slope of the curve of aver- 
age absorption coefficient is taken. Under 
these circumstances the percentage error of 
the result is only one-sixth of the percentage 
error in the slope of the tangent, so that 
considerable inaccuracy in the latter will 
hardly affect the result. 

In this connection it may also be pointed 
out that, since the homogeneity measure in 
the proper units is for most practical cases 
bound to be less than unity, its sixth power 
will be very small numerically. When it is 
noted that the logarithmic absorption curve 
as usually drawn has an abscissa scale in 
tenth millimeters, the reason for the ap- 
proximate straightness of that curve is evi- 
dent. 


PART II 


We now proceed to establish mathemati- 
cally the truth of the various general state- 
ments made in Part I. The derivations are 
based upon no questionable assumptions as 
to the form of the spectrum, but only upon 
such fundamental physical laws as the law 
of exponential absorption for monochro- 
matic radiation. Certain results with regard 
to independence of material are based upon 
the validity of Richtmyer’s law, namely, 
that the absorption coefficient for any ma- 
terial is equal to the sum of a constant scat- 
ter term and a term proportional to the cube 
of the wave length. Results which depend 
upon this law, the accuracy of which may 
be questioned for very short wave lengths, 
are marked with an asterisk (*). In any 
case this law holds fairly well throughout 
the range of interest here, so that a close 
validity may be attributed to such results. 


SYMBOLS 


X= Wave length in Angstrom units 
v= Frequency in vibrations per second 
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» = Absorption coefficient in reciprocal cen- Iv=TIntensity of radiation per unit fre. 
timeters quency interval 

I, =Intensity of radiation per unit wave Iy= Intensity of radiation per unit absorp- 
length interval tion coefficient interval, i.c., for a wave 
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Fig. 4. Graph showing the percentage transmitted by one millimeter for different absorption coef- 
ficients. 
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length interv al corresponding to a dif- 
ference of unity in absorption coef- 
ficient 
{= Initial filter thickness in centimeters 
x = Supplementary filter thickness in centi- 
meters ' 
A and B = The constants in Richtmyer’s 
law, » = AA*+B. . 
Effective or average values will be indi- 
cated in the usual way by means of over- 
lining the quantjty whose average or ef- 
fective value is to be shown. 


MATHEMATICAL FORMULATION OF METHODS 
I, Il, AND III 


The total intensity coming from the 
source of radiation through the filter of 


7 pe fdy 


The total intensity coming through with 
an additional filter of thickness x interposed 


oo 
is evidently: J iye#+'dy. 
° 


It follows from the three definitions for 
effective wave length that this wave length 
is to be determined from an effective ab- 
sorption coefficient determined by the equa- 
tion: 


Pm fi TeBE+%) dy, Si, edu. (1) 


In Method I, x is fixed. 

In Method II, x is selected so that 
ek = rf, 

In Method III, x approaches zero. 

It follows at once that the results for the 
three methods will differ except in very 
special cases. 


thickness f is given by: 


MATHEMATICAL FORMULATION FOR METH- 
ODS A, B, C, AND D 


Method A: 
A== SFr + (“Ine-Har 


Method B: 
The average wave length is that corre- 


865 
sponding to the average frequency, 
by: 
= oe) 00 € 
¥=J Le “ydy + J Le “fdy 
=) > 


Method C: 

The average wave length is that 
sponding to the average absorption 
cient: 


ies oo v2) 
= J lhe Mfdy + (Fed 
2 as 


Method D: 

The average wave length is that corre- 
sponding to the average frequency weighted 
according to the number of quanta: 


oo 22) 
9= J I/hv- eM ydv + (Fn > eHtdy 


given 
(3) 


corre- 
coeffi- 


(4) 


POSSIBILITY OF EXPERIMENTAL REALIZA- 


TION OF METHOD A 


As suggested in Part I, the average wave 
length can be found if an ionization cham- 
ber can be arranged to give readings pro- 
portional to wave length. This can be ac- 
complished by interposing between the 
source and an air chamber a slit of variable 
width covered by a filter of variable thick- 
ness, so that the thicker parts are over the 
narrower parts of the slit. Because of the 
widening of the slit the effect of higher 
wave lengths would be accentuated. If “‘w 
is the width of the slit at a point “y” along 
its length, total length “1,” and “t” a filter 
thickness at the same point, the readings of 
the ionization chamber for radiation of 
wave length 4 will be proportional to 


1 
Swen y. 
~~) 


t”’ 6.99 


If “w” and “t” as functions of “y 
determined ae the equation 
1 
Ame KE — Mdy, 
with positive “K,” the required conditions 
are met, and the ratio of values so found to 
those found with an appropriate air cham- 
ber will be the average wave length. 
For the possibility of a physical realiza- 
tion of this scheme the quantities ““w” and 


are 
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“t’” must satisfy certain auxiliary condi- 
tions: “t” must be positive throughout its 
range. If “w” must be negative at any 
part of its range, the ionization chamber 
would have to be divided into two parts, 
with provision for an effective subtraction 
of the currents produced in that part corre- 
sponding to the negative values of “w.” 
That such negative values for “w” must 
arise may be seen from the fact that, no 
matter how the wedge be shaped, its trans- 
mission must be greater for shorter wave 
lengths. We desire the current to be greater 
for longer wave lengths. Hence, there 


30 


Fig. 5. 
for all the tangents drawn, and a graph is drawn 
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must appear negative values for “w” 
compensate.* 


to 


EQUIVALENCE OF METHODS A AND p 


If c/A be substituted for v in the definition 
of ¥ in Method D, and noting that Indy = 
I,dA, it is immediately evident that the re- 
sult is the same as c/A. This indicates that 
the two methods are equivalent. The num- 


ber of quanta present in the radiation is evi- 
dently E/h¥ = E)/hc where E is the total 


3The mathematical form of this problem is closely related 
to that solved by Christen in the design of a true energy. 
measuring ionization chamber. (Physikalische Zeitschrift, 
1917, XVIII, 165, and 1915, XVI, 362.) 


“In order to find the measure of homogeneity the average absorption coefficients are found 


The dotted line here is again a tangent drawn 


at the point in which we are interested, namely, 0.5 mm. filter.” 
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energy in absolute units (Sauter) and 1 is 
the average wave length of Method A or D. 


EQUIVALENCE OF METHODS III AND C 


For Method III, since x approaches zero, 
we may substitute 1 — px for e~* and 
1 — ux for e—** in Equation (1). This 
equation then reduces to Equation (4), 
proving the equivalence of the two methods. 


INDEPENDENCE OF RESULT OF METHODS III 
OR C OF MATERIAL* 


Noting that I,dA = I,dy and substituting 
the expression for Richtmyer’s law for » 
and & in Equation (4) this reduces to 

= Piewnan + fie war, (5) 
showing that the effective wave length so 
determined is independent of the coeffi- 
cients of Richtmyer’s law, and hence of the 
material used in measurement. » still ap- 
pears, but only in connection with the filter 
of thickness f. The material of this filter 
certainly is of importance. We are not 
proving that the quality of filtered radiation 
is independent of the filter material, but 
that the numerical measure of the quality 
(effective wave length) is independent of 
the material used in the supplementary fil- 
ters for the purpose of measurement. 
Equation (5) shows, in fact, that the cube 
of the effective wave length is equal to the 
average cube of the wave lengths present. 
This independence of material has been 
shown experimentally for rather thin filters 
by Quimby.’ 

If the same or similar transformations 
are attempted for Methods I or II, the 
Richtmyer coefficients cannot be taken out 
of the integrations and hence measurements 
made by these methods will depend on the 
material used (Duane). 


SUFFICIENCY OF 
DEFINING 


ABSORPTION CURVE AS 
SPECTRAL DISTRIBUTION 


The absorption curve or the functional 


‘E. H. Quimby: Am. Jour. Roentgenol. and Rad. Ther., 
XI, 64. 


January, 1929, XXI, ¢ 
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relation between thickness of filter and 
transmitted intensity may be put in the form 


g(x) = f Fee He dy, 


It is evident that I, determines ¢(x) 
uniquely. Furthermore, ¢(x) determines 
I, uniquely. This follows from the theory 
of Laplace transformations and is too com- 
plicated to be gone into here. 


RELATION BETWEEN SPECTRAL WIDTH AND 
RATE OF CHANGE OF AVERAGE 


ABSORPTION 


Differentiating both sides of Equation 
(4) with respect to f, we obtain: 

en pe? — {Tuentdy - f Tie*du. 

df “o ° 

The second term of the right member 
may be looked upon as the average square 
absorption coefficient. It may readily be 
shown that =? —_ #? = 


eo 5 oo 

1. 
(6) 
showing that the rate of decrease of the ab- 
sorption coefficient with increasing thick- 
ness of filter is equal to the average square 
of the absorption coefficient variations from 
the average. 


which gives: ee 


HOMOGENEITY MEASURE* 


The function selected for the homoge- 

neity measure is 
WV (g@—p)? + (E—B). 

Its independence of measuring material and 
its dimensionality may be shown readily by 
substituting for » and & their Richtmyer’s 
law equivalents. We obtain 
EV (ny v= OCR is 
of the dimensions of a wave length and in- 
dependent of material. 





STRAIGHTNESS OF ABSORPTION CURVE 


The logarithmic absorption curve appears 
experimentally rapidly to approach a limit- 
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ing slope, other than that corresponding to 
the minimum wave length. That this can- 
not be a real effect is shown by Equations 
(6) and (4). The slope of the logarithmic 
absorption curve cannot be constant unless 
the radiation is monochromatic. From the 
form of Equation (4) it is evident that for 
large “f” only the smallest values of » pres- 
ent in the radiation will contribute. Hence 
the limiting value must be the minimum ab- 
sorption coefficient corresponding to the 
quantum limit of the radiation.® 


SUMMARY 


A mathematical study of the various 
methods of quality measurement is present- 
ed. It is proved that the method depending 
upon the slope of the logarithmic absorp- 
tion curve is unique in that it is the only 
method yielding a value independent of the 
filter material used in obtaining it, and hav- 
ing a definite significance with respect to the 
spectrum. Certain types of theoretical av- 
erage wave lengths are discussed, partic- 





5L. S. Taylor: Raprococy, March, 1931, XVI, 302. 


ularly a method is proposed but not worked 
out in detail for finding the average waye 
length corresponding to the average quan- 
tum frequency or energy per quantum, 

A new definition of a homogeneity meas- 
ure is given. The quantity so defined may 
be found by calculation from the data nec- 
essary for finding the effective wave length 
by the method of choice. This quantity has 
a definite spectral significance and does not 
depend on spectral or voltage measure- 
ments. 

It is pointed out that the apparent ulti- 
mate straightness of the logarithmic absorp- 
tion curves is closely related to the slow 
change in spectral spread with increasing 
filter, and that the curve cannot be truly 
straight but must continue to change its 
slope until it corresponds to the absorption 
for wave length equal to the quantum mini- 
mum wave length. 
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FOCAL SPOT PROJECTION AND THE POSITION OF THE X-RAY 
TUBE IN RADIOGRAPHY 


By PAUL M. ANDRUS, M.D., and A. HAMBLETON, Queen Alexandra Sanatorium, 
Lonpon, ONTARIO, CANADA 


Assisted by the National Research Council of Canada 


ODERN roentgenography is con- 
spicuous for its inability to stabilize 
and standardize technical proce- 

dures. Reduced to essentials, this is due to 
failure to measure and control within rea- 
sonably close limits the various physical fac- 
tors involved. 

The technical characters of an X-ray film 
may be described as having two essential 
bases: first, the geometric projection of the 
shadows onto the film, and secondly, the 
qualitative reproduction of these shadows in 
the emulsion. Satisfactory management of 
both of these factors is indispensable to high 
grade roentgenography. 

The qualitative reproduction of projected 
shadows is in the main a matter of securing 
contrast between densities. This, in turn, 
resolves itself into questions, first, of the 
control of penetration, and secondly, of the 
management of non-geometric radiations, 
i.e., the radiations scattered from the tis- 
sues, et cetera, and those from intensifying 
screens. Processing of films is also con- 
cerned with the maintaining of contrast. 

As to the geometric projection of shad- 
ows, this should be relatively simple to an- 
alyze and control, although to our knowl- 
edge such data have not been presented to 
the roentgenologist. Thus, the shadows 
projected from a given object bear simple 
relations to the size of the object, to the ob- 
ject-film and target-film distances, and to 
the size, shape, and position of the source 
of the radiations, i.c., the focal spot. It 
must be the aim of the roentgenologist to 
have these shadow projections reproduce as 
closely as possible the size and shape of the 
causative object, and with the greatest pos- 


sible sharpness. To attain such ends the 
geometric characters of the shadows, in 
terms of the causative object, must be ca- 
pable of simple determination and control. 
When these are attained, the satisfactory 
qualitative reproduction of the shadows is a 
further problem, but one which must not be 
confused with the first. 

The present study constitutes a first step 
in the mensuration of shadow-projections, 
and relates to the effects of the position of 
the focal spot of the X-ray tube with re- 
spect to the film. From the data so ob- 
tained, suggestions are offered for the plac- 
ing of the tube in order to attain maximum 
fidelity of shadow-production. 


NATURE OF FOCAL SPOT PROJECTION 


It is, of course, generally recognized that 
a large focal spot produces under given con- 
ditions a less satisfactory degree of sharp- 
ness and radiability than does a smaller fo- 
cal spot. It is less generally recognized, 
however, that a given focal spot, in the type 
of X-ray tube in current use, varies widely 
in its effective size over different parts of 
a film. It follows that those radiographic 
characters which are influenced by focal 
spot size, namely, sharpness of shadow and 
the radiability of fine objects, are also vari- 
able over different parts of a film. 

The variable effective size of a focal spot 
may be expressed as “variable focal spot 
projection.” By “focal spot projection” we 
mean the parallel line projection of the focal 
spot upon the film. (See Diagrams I and 
II.) Diagram I depicts the focal spot pro- 
jection in the lateral axis of the tube. In this 


869 











direction the axis of the focal spot is paral- 
lel to the film. Under these conditions, the 
focal projections at the points A, B, and C 
are of constant size and equal to the dimen- 
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sion Of the focal spot. In Diagram II, in 
the long axis of the tube, the axis of the fo- 
cal spot is not parallel to the film, and pro- 
jection conditions are quite different. The 
projection at B represents the usual central 
ray focal spot measurement, and is much 
smaller than the actual focal spot dimension. 
The projection at the cathode end of the 
film (C) is much larger than the central ray 
projection, and at the anode end of the film 
(A) the projection is much smaller. In D1- 
agram II an attempt has been made to de- 
pict the total projection of the focal spot, 
i.¢., the projections in all directions. The 
dotted lines represent the uniform projec- 
tions in the lateral axis of the tube (see 
Diagram 1), and the elliptical figures show 
the total projections in all directions (in the 
case of the usual elliptical focal spot). 

If parallel lines are projected from all 
points around the circumference of an el- 
liptical focal spot, the resulting projection 
figure at any point on a film is invariably a 
true ellipse. The relative dimensions of 
such ellipses vary with the film position, as 
shown in Diagram III, as well as with the di- 
mensions of the film, target-film distance, 
and angle of slope of the anode. The dis- 
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tribution of such ellipses over a film jg 
shown on a large scale in this diagram for 
a 45° slope of anode. The figures given rep- 
resent percentage of central ray projection 














Diagram II. 


under the conditions noted. These ellipses 
are thus the images actually cast upon a film 
when exposure is made through minute 
round holes in a sheet of metal placed mid- 
way between the focal spot and the film. 
Furthermore, the elliptical projection figure 
at any point represents the effective shape 
and size of the focal spot with which an 
object is radiographed upon that part of the 
film. 

Although sharpness of shadow and radi- 
ability (i.e., the ability to produce a satis- 
factory shadow of detailed structures) are 
functions of the effective size of the focal 
spot, actual sharpness and radiability depend 
also upon the ratio of the object-film to the 
target-object distance, upon the ratio of the 
size of the object to the size of the focal 
projection, and also upon the quality of 
photographic reproduction. Thus sharpness 
and radiability are potential only so far as 
the focal spot projection is concerned, the 
actual shadow characters depending also 
upon other factors, as indicated above. 
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ANDRUS AND HAMBLETON: 


The following mathematical methods give 
the dimensions and slope of the elliptical 
projection figure at any point on a film for 
a 45° slope of anode. 


MIDDLE OF CATHODE 
END OF FILM 
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thus obtained, an ellipse is inscribed. This 
ellipse is the projection of the focal spot at 
that point. Such quadrilateral projections 
and their inscribed ellipses are shown at the 






































MIODLE OF ANODE 
END OF FILM 
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Diagram IIT. 


The focal spot is circumscribed by a rec- 
tangle which, in turn, is projected by parallel 
lines upon the desired point on the film. 
Within the quadrilateral projection figure 


cathode end of the film in Diagram III. 
Along the mid-axis of the film, #¢., the 
line perpendicularly below the long axis of 
the tube, the quadrilateral figures are rec- 
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tangles. The length of these rectangles is 
easily calculated by triangulation, and the 
width is the width of the focal spot. At 
points away from the mid-axis of the film, 
the quadrilateral projection figure is a 
parallelogram on account of a sideways dis- 
placement D (see cathode corner projection, 
Diagram III), the size of which is 


Diameter of central ray projection X 
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is the short axis of the ellipse. If, however, 
as in Diagram V, the edge to be radio. 
graphed does not coincide in direction with 
the main axis of the ellipse, the effective 
focal projection at the point P is not the 
diameter of the ellipse A’ B’, but is the 
larger dimension C D. This dimension is 
the distance between parallel tangents to the 


distance of point from mid-line of film 





target-film distance 


The major and minor axes of the inscribed ellipse are given simultaneously by the 


formula 





where P is the projection at the opposite 
point on the mid-axis of the film, and D and 
B represent the displacement and base of the 
parallelogram, respectively (Diagram IIT). 

The angle between the major axis of the 
ellipse and the mid-axis of the film is given 
by the following equation, where L is the 
major and S is the minor axis of the ellipse. 

Sine of the angle = Say — 

If the slope of the anode is other than 
45°, corrections must be made to the dimen- 
sions and slope of the quadrilateral projec- 
tion figure before applying the formulz for 
the inscribed ellipse. 


DETERMINATION OF EFFECTIVE FOCAL SPOT 


SIZE AT ANY POINT ON A FILM 


The effective focal spot size at any point 
on a film, and with reference to a linear 
structure of fixed direction, is determined 
—though not directly—by the dimensions 
of the projection figure at that point. These 
relations are shown in Diagrams IV and V. 
In Diagram IV, let the line A B represent 
the edge of an object being radiographed, 
the edge coinciding in direction with the 
main axis of the elliptical projection figure. 
The focal projection, or effective focal spot 
size determining the width of the penumbral 
shadow at the point P, is then A’ B’, which 


V 4LP+D+B+ Vv (PP +D +B )?—4 PB] 





projection figure in the direction of the edge 
being radiographed. This increased projec- 
tion under these conditions is due to the fact, 
as shown in the diagram, that ellipses with 
centers at points on either side of the point 
P on the edge A B will touch the tangents 
at C and D and thus increase the effective 
focal projection. The distance between 
parallel tangents to an ellipse is given by 
VL’ sin? 6 +S? cos? ® where L and S are 
the major and minor axes of the ellipse, and 
9 is the angle between the major axis of the 
ellipse and the tangents. 

The effective focal spot projection, or 
effective focal spot size, at any point on a 
line, is, then, the distance between parallel 
tangents to the projection figure, in the di- 
rection of that line. 

In the practical radiography of detailed 
structures, however, sharpness is viewed at 
a given point or small area in multiple di- 
rections at the same time. If an object at 
any point is radiographed with an elliptical 
projection figure of, say, 135 units in length 
by 100 units in width, sharpness at that 
point also varies in different directions be- 
tween these two values. We must, then, 
determine how to classify the resulting aver- 
age or apparent sharpness (and focal spot 
size) at this point or area. 

It is apparent that neither the maximum 
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nor the minimum sharpness at a point will 
dominate the net sharpness as visualized. 
It seems logical, then, to take as the average 
sharpness (and effective focal spot size) at 
a point or small area, the average distance 
between parallel tangents to the projection 
figure in all directions. Thus in the case 
of an elliptical projection figure of 135 
100 units major and minor axes, the average 
distance between all parallel tangents is 
slightly more than 117.5 units. The aver- 
age or effective focal spot size in this case 
may, then, be fairly placed at 117.5 per cent 
of the central ray projection. This hypoth- 
esis was examined experimentally, as fol- 
lows: A small piece of bone containing de- 
tailed structure was radiographed first with 
an elliptical focal projection of 135 100 
units, and then with a circular projection 
of 117.5>< 117.5 units. The visible effect 
as to sharpness was identical so far as the 
eye could judge under the two conditions. 
When isolated edges were radiographed 
with these maximum and minimum projec- 
tion values under the same distance condi- 
tions, the difference in sharpness was ob- 
vious. This confirms for practical radi- 
ography the correctness of the above method 
of expressing effective focal projection at a 
point. 


POINT OF MAXIMUM SIGNIFICANT PROJ EC- 
TION OVER A FILM 


It will be noted in Diagram III that the 
elliptical projections at all points other than 
on the main axis of the film slope outwards 
to varying degrees, and that the greatest 
projection at any point on a film is in the 
cathode corners. Here the maximum pro- 
jection may exceed the central ray projec- 
tion by over 40 per cent. As previously 
noted, it follows that sharpness and _radi- 
ability on a film may be 40 per cent worse 
than the usual central ray focal spot meas- 


urement would indicate. Inasmuch, how- 
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ever, as the extreme corners of a film are 
not customarily the seat of important 
shadows, this maximum projection at the 
cathode corners is probably not of impor- 


A 














B 


Diagram IV. 


tance in practical radiography. It will be 
seen in the diagram that the maximum pro- 
jections at all points on the are of a circle 
traversing the middle of the cathode end of 
a film, and with center at the center of the 
film, are of approximately the same size. 
For purposes of classification or correction, 
therefore, it seems reasonable to accept as 





874 RADIOLOGY 


the maximum significant projection over a 
film, the maximum projection at the middle 
of the cathode end of that film. 

If focal spot measurements are to be used 


A 











B 


Diagram V. 


as an index to those radiographic characters 
which are influenced by focal spot size, it is 
apparent that we must recognize this max- 
imum significant projection over the film, in 
place of the usual central ray focal spot 
measurement. 

Given, however, the conditions for an 
elliptical focal spot projection of 135 100 
units at the mid-cathode end of the film, it 
would not be fair to classify the tube as 


having an effective focal spot size of 135.9 
units instead of the 100 units of the central 
ray projection, for the reason that only a 
limited number of linear structures in very 
limited directions will be radiographed by 
this maximum projection of the focal spot, 
It has been shown in the preceding section 
that the net effective size of the focal spot 
at any point of a film may be taken as the 
average distance between all parallel tan- 
gents to the projection figure at that point. 
In the case of ellipses within the size ratios 
of focal spot projections, the average dis- 
tance between parallel tangents in all direc- 
tions is very close to the average of the 
major and minor axes. This average may, 
then, be used for practical tube classification. 
In the above-mentioned example, where the 
largest projection figure at a useful point on 
the film (middle of the cathode end) is an 
ellipse 135 units long and 100 units wide, 
the focal spot should be classified as having 
an effective size of the average of these two 
dimensions, namely, 117.5 units. If the 
central ray projection, for example, actually 
measures 0.25 inch, the focal spot should be 
classified as having a useful size under these 
conditions of 117.5 per cent of this measure- 
ment, or 0.294 inch. 

In the case of stereoscopy, the effective 
film length is increased by reason of the off- 
centering of the tube. Under the above 
conditions, when the tube is off-centered one 
inch (one-half of a two-inch trip), the effec- 
tive focal spot size as defined in this study 
becomes 120 per cent of the central ray pro- 
jection. 

It might be argued that the central ray 
projection, being the average projection be- 
tween the anode and cathode ends of the 
film, is representative of the average projec- 
tion over the film. Although it is both log- 
ical and practical to take as the average or 
effective projection at a small area the aver- 
age projection in all directions at that point, 
it must be remembered that the eye does not 
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view a film as a whole but is capable of in- 
specting only a small area at a time. Con- 
sequently the effective sharpness and radi- 
ability as actually visualized are poorer over 
the entire cathode half of the film than the 


CORRECT 
TUBE POSITION 
OVER FILM 





oo 











CORRECT 
STEREOSCOPIC 
TRIP 





<Os 
=O 











central ray projection would indicate. In 
practice, therefore, it is not logical to clas- 
sify the focal projection over a film as being 
that of the central ray projection. It is use- 
less to have an acceptable degree of sharp- 
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Diagram VI, 
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ness over the anode half of the film, and in- 
decipherable shadows over the cathode half. 
The shadows over the worst useful part of 
the film must be diagnostically satisfactory. 
For purposes of tube classification, such 
classification having as its purpose the meas- 
urement and control of sharpness and radi- 
ability, the dimensions of the projection fig- 
ure used must refer to the worst useful part 
of the film. This is the basis of the methods 
employed in this study. 


PRACTICAL APPLICATIONS 


The measurement of focal spot projection 
as analyzed in this study may be used in two 
very practical ways. 

In the first place, a knowledge of the 
actually effective focal spot projections un- 
der the conditions in use is indispensable to 
the measurement and control of sharpness 
of shadow and for the production of 
shadows of fine objects (detail). Such 
measurement and control cannot be possible 
in a precise way with a knowledge only of 
the central ray projection of the tube. The 
application of the data to this problem is 
beyond the scope of the present study but 
will appear at a later date. 

Secondly, the data give a basis for the 
positioning of the X-ray tube in relation to 
the film in order to obtain the maximum 
efficiency inherent in the tube under the con- 
ditions in use. 

The following suggestions are offered by 
way of obtaining such maximum efficiency: 

(1) The tube may be rerated as to focal 
spot size on a basis of the projection condi- 
tions actually in use. Such rerating does 
not, of course, alter the efficiency of the 
tube, but gives the operator a more accurate 
index of the sharpness and radiability he 
may obtain than does a classification based 
on the central ray projection. 

As outlined in the foregoing sections, the 
actually effective size of the focal spot may 
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be taken as the average measurement be- 
tween the long and the short axis of the 
elliptical projection figure at the middle of 
the cathode end of the film. 

Such classification of elliptical focal Spots 
in percentage of central ray projection, 
when covering varying film dimensions at 
varying distances, is given in Table I. 

In the case of tubes in which the anode js 
placed at a higher slope than 45° (so-called 
line-focus tubes), a separate table would be 
necessary for each slope in order to reclas- 
sify them in terms of “effective” focal spot 
size as above. Figures for 18° anodes are 
included in Table I. The corresponding 
figures for any slope of anode may be read- 
ify obtained by substituting into the follow- 
ing formula: 

Effective projection in percentage of cen- 
tral ray projection = 


25 & film dimension 
+ 100 





target-film distance X tan 0 


where 9 is the angle which the anode makes 
to the perpendicular to the film, and “film 
dimension” refers to the total length of the 
film in the long axis of the tube, the target 
being centered. 

It will be noted that the maximum effec- 
tive projection over a film is a much greater 
percentage of the central ray projection in 
the case of the line-focus type of tube than 
in the 45° anode tube. Against this, how- 
ever, is the fact that the area of the focal 
spot, and therefore capacity, is much greater 
in the case of the line-focus tube for equal 
central ray projections. The balance be- 
tween these factors, then, must determine 
the relative merits of these designs of focal 
spots and will be analyzed in a later publi- 
cation. 


(2) 


It is apparent from Table I that 
the effective focal spot size over a film in- 
creases rapidly with the larger dimensions 


of film. This increased projection is, how- 
ever, of importance only over the cathode 
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TABLE I.—CLASSIFICATION 


OF EFFECTIVE FOCAL SPOT SIZE IN PERCENTAGE OF 


CENTRAL RAY PROJECTION 





— Film length 


18° Anode 
Film length 





Pol 17-in. | 14-in. | 12-in. 10-in. 


17-in. | 14-in. | 12-in. | 10-in. | 8-in. 





| 45° Anode 
= 
—|—_— 


160 | 145 139 | 132 | 126 





tach | ts | (115 =| 13 | M1 
30-inch 114 f ii2_|_ 110 | 108 
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144 136 | 131 126 | 121 





36-inch —jyiz_| No | 108 | 107 


136 130 126 121 | #117 ~~ 





a4 | 0 | we | Uw 106 





131 126 | 122 118 | 115 
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123 119 116 | 113 








—_ —— 


122 | 118 | 115 | 113 | 110 
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end of the film. If, then, the long or anode- 
cathode axis of the tube is placed along the 
shortest dimension of the film, the maximum 
projection over that film is substantially re- 
duced. This is especially important in 
stereoscopy, where the off-centering of the 
tube has the effect of increasing the film 
dimension. The correct and incorrect tube 
positions for single and stereoscopic expo- 
sures are shown in Diagram VI. 

This simple expedient should invariably 
be employed in practical radiography, and 
especially when stereoscopic exposures are 
made. This applies to tubes with any slope 
of anode, and is especially important when 
line-focus tubes are used. 

(3) A further method of lessening the 
film dimensions is to off-center the tube to- 
wards the cathode end of the film. This 
will result in lessened projection throughout 
the film. There are, however, important ob- 
jections to this procedure. Anatomic land- 
marks are shifted from their usual film rela- 
tions, and the anode end of the film may 
suffer from lack of radiation. If the long 
axis of the tube is placed along the short 
axis of the film, as recommended in Section 
2, off-centering is definitely contra-indicated 
because of displacement and distortion of 
shadow. If, for any reason, this latter posi- 
tioning is not done, the tube may be off- 


centered towards the cathode end of the film 
only, in the case of single exposures, to the 
extent of one-half the normal stereoscopic 
trip. This is desirable in the case of line- 
focus tubes when the tube is placed at suffi- 
cient distance from the film, but of doubtful 
merit when 45° anodes are concerned. 

(4) If the tube is tilted so that its anode 
end is placed nearer to the film than the 
cathode end, improvement in projection 
conditions results. This is shown to an ex- 
aggerated degree in Diagram VII, in which 
X is the position of the focal spot when the 
tube is parallel to the film, and A its pro- 
jection at the cathode end of the film. If 
the anode end of the tube is brought nearer 
the film, the focal spot rotates to the new 
position X’, and the new projection at the 
cathode end of the film becomes A’. By a 
suitable degree of tube tilt, this new projec- 
tion at the cathode end of the film may be 
made to approach the original central ray 
, give a circular projec- 
Since this 


projection at B, 1.¢ 
tion as shown in the diagram. 
is the basic projection throughout the film 
in the lateral plane of the tube and is an 
irreducible minimum, it is apparent that if 
we can bring the maximum projection in 
the long axis of the tube to this level, we 
will have secured the smallest maximum 
projection that is possible with this design 
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of anode. Sharpness will be at a maximum, 
and distortion of shadow at a minimum, for 
the conditions in use. Table II shows the 
degree of anode tilt of the tube necessary 











Diagram VII. 


to reduce the projection at the cathode end 


of the film to that of the central ray projec- 
tion. Tilted in this way, tubes may then be 
fairly classified in terms of the central ray 
or usual focal spot measurement. The 
method is applicable only to the 45° slope 
of the anode, and must not be used in the 
case of line-focus tubes. 

The positions blocked off with the heavy 
line in the upper right-hand corner of Table 
II should be avoided when possible. In 
these positions the ratio of maximum to 
minimum projection over the film is unduly 
disturbed. In the positions in which the 
degree of tilt is qualified with the word 
“only,” density cannot be obtained at the 
anode end of the film if greater tilt is used. 
These latter conditions need not be used in 
modern radiography. To attain maximum 
tube efficiency, the tilting of 45° anodes 
should be combined with the use of the 
shorter dimension of the film, as recom- 
mended in Section 2. 

It is unwise to overtilt the tube. 


The 
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TABLE II.—ANODE TILT TO OBTAIN 
MAXIMUM TUBE EFFICIENCY 





Target- : : ; 
film Film dimension 


distance wits jie | i 17” 
24-inch __ | 13° 9 14° | 16° | 13° only} 5° only 
30-inch 8° | 10° 1 a2" 1 is” aaa” 12° only 
36-inch 3° 1 9° 1 10" 1492" ] 

42-inch ar os We 9°71 40" 
48-inch Cae NX sae Se 
60-inch PA ee 
72-inch le oe I 


APPLIES TO 45° ANODE TUBES ONLY 









































maximum projection over the film is not 
lessened, and increased distortion of shadow 
results, while the anode end of the film may 
suffer from lack of radiation. 

Modern tube stands are graduated at five- 
degree intervals to allow tilting in two 
planes. The intermediary angles may be 
readily estimated to the nearest degree. It 
is important that the tube be placed parallel 
to the film (by measurement to centers of 
glass arms) when the angle adjustor reads 
zero. 


RESULTS 


The gains that may be effected by adopt- 
ing the procedures recommended in the pre- 
ceding sections may be best illustrated by an 
example. If a tube with 45° slope of anode 
is placed in the usual position over a 10 X 12 
inch film, i.¢., the tube parallel to the film, 
the target centered, and the long axis of the 
tube along the 12-inch dimension, the effec- 
tive projection over the film as defined in 
this study at 24-inch target-film distance is 
113 per cent of the central ray projection 
(Table 1). If the tube is turned across the 
short axis of the film and the anode arm of 
the tube tilted 13° towards the film (Table 
II), the effective projection is, then, the 
same as the central ray projection of the 
tube, i.c., 100 units. The improvement in 
projection is thus 13 per cent, giving a 13 
per cent improvement in potential sharpness 
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and radiability at no cost whatever to the 
user. 

Even this figure is not, however, fully 
representative of the gains so attained. 
With the tube remaining parallel to the film 
it would be necessary to increase the dis- 
tance from the target to the object by almost 
13 per cent in order to obtain this 13 per 
cent increase in sharpness. The increase 
in target-film distance would be less than 13 
per cent, depending on the object-film dis- 
tance in use. For a 3-inch object-film dis- 
tance and 24-inch target-film distance, for 
example, it would be necessary to increase 
the target-film distance by exactly 10 per 
cent to attain a 13 per cent increase in sharp- 
ness at the cathode end of the film. The 


new exposure would be) or an in- 


crease of 21 per cent. By adopting these 
procedures, then, the capacity of the tube 
has been increased by this amount. There 
is no measurable diminution in the intensity 
of the radiation if the recommended angles 
of tilt are not exceeded. 

Conversely, the tube could be placed 
nearer to the film with lessened exposure, 
while retaining the original sharpness. 
Under the conditions given above, the 
target-film distance could be lessened by 9.6 
per cent with a decrease in exposure of 18 
per cent. It is desirable in practice, how- 
ever, that the energy gains so attained be 
used to improve sharpness and radiability 
rather than to conserve equipment by lessen- 
ing the tube distance. This gain in energy 
as a gratuity for care in positioning of the 
tube would seem to be very well worth 
while. 

The general formule for obtaining these 
values could be given. They would not, 
however, be applicable to practical radi- 
ography pending a definition of the term 
“object-film distance.” This dimension is, 
under practical conditions, a composite 
value, and must be convertible into “effective 
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object-film distance’ before the formula can 
be applied, a matter which is beyond the 
scope of this paper. 

In the case of line-focus tubes, the tilting 
of the anode is already accomplished and 
cannot be carried farther by the user. 

The gain in potential sharpness and radi- 
ability by placing the tube along the shortest 
axis of the film may be seen from the right- 
hand side of Table I for this particular slope 
of anode (18°). Thus the lessening in ef- 
fective focal spot size by turning such a tube 
from the 17-inch to the 14-inch length of a 
film, is 160 minus 145, which is 15 units, 
or over 9 per cent. This also is an appre- 
ciable improvement, which is attained at 
absolutely no cost to the user. 


DISCUSSION 


L. S. LANDAUER, PH.D. (Chicago): I 
wish to thank Dr. Andrus for his very able 
presentation of a subject, which, to my 
knowledge, has not before been handled in 
a quantitative fashion. The qualitative fac- 
tors have long been used in practice, namely, 
to increase detail, use the smallest possible 
focal spot at the longest possible distance, 
with the object as close as possible to the 
film. However, to set this up in a simple 
mathematical statement is a distinct contri- 
bution to the technic of radiology. 

Detail, or sharpness, is dependent on sev- 
eral other factors not mentioned by Dr. 
Andrus. The first and most important of 
these is screen contact. 
can do at least as much to ruin detail as can 
a large focal spot. Our methods of deter- 


Poor screen contact 


mining screen contact at the present time 
are crudely qualitative, to say the least. It 
would seem to me that a mathematical eval- 
uation of screen contact, comparable to the 
essayists’ evaluation of the effect of focal 
spot and distance, would be another distinct 
contribution in this same field. 

A secondary factor in detail is contrast. 
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Detail per se is a function of focal spot size, 
tube film distance, and object film distance 
only (neglecting screens). However, all of 
the detail on the film can be lost if the 
density or the contrast of the finished film 
is poor. There is a current saying, the 
origin of which I do not know, to the effect 
that “Contrast makes detail more plainly 
visible.” This phrase has considerable 
meaning. If a film is lacking in contrast, 
no amount of film-target distance will help 
the detail, and no focal spot, however small, 
will give good detail. Assuming the best 
possible conditions of focal spot and dis- 
tance, giving almost perfect detail from a 
geometric standpoint, the detail from a vis- 
ibility standpoint may be entirely lacking 
due to poor contrast. Contrast must be cor- 
rect before detail will show. The same 
holds true, of course, for the density factor. 

The size of the focal spot of every X-ray 
tube should be measured photographically. 
I would like to give a word of caution about 
this procedure. Assuming equal distances 
between the target and pinhole, and pinhole 
and film, the resultant pinhole image of the 
focal spot will be equal to the actual focal 
spot only if the pinhole is a mathematical 
point. As the size of the pinhole approaches 
the size of the focal spot, there are more 
and more spreading images impressed on the 
film, until when the two are of equal size, 
the size of the photographic image will be 
three times that of the actual focal spot. 
With a large focal spot an ordinary pinhole 
will give sufficiently accurate results; with 
a very fine focus tube, such as the 5-10 rad- 
iator tube, an ordinary pinhole may give 
quite inaccurate results, and special precau- 
tions should be taken to drill a very fine 
hole in the lead. 

We very frequently find focal spots in 
which the energy is unevenly distributed, 
most frequently on an annular ring, instead 
of on a disc. Such a focal spot would, of 
course, have an effective size corresponding 
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to the external diameter of the annular Ting, 
but an energy-radiating power of less than 
that which could be expected from a spot 
of such diameter. From geometric consid- 
erations, such a focal spot would not affect 
the umbral shadow, but would cause stria- 
tions on the penumbral shadow, which, in 
turn, might affect the sharpness of the 
viewed image. I would like to ask Dr. 
Andrus whether or not he has conducted any 
experiments along this line. 

From a practical standpoint, I have for 
some time adopted as a standard of sharp- 
ness that definition produced by a 5-10 rad- 
iator tube (focal spot not larger than 
10/64ths) at a distance of 25 inches, with 
no screens. Assuming a 1¥4 inch effective 
object distance, and a focal spot of 
9/64ths inch, the effective penumbral width 
would be 


Pen 1% X 9/64 9 
a Oe 


This comes within Dr. Andrus’ classifica- 
tion of good. To preserve this sharpness 
with screens, it is necessary to go to a 36- 
inch distance. To preserve this sharpness 
with tubes other than the 5-10 and with 
screens, the following distances must be 
used: 

5-10 36 

5-30 ae 

5-100 80 
me ys 














The values of these distances are quite 
astonishing, and give some idea of the loss 
in detail occasioned when fine, medium, and 
broad focal spot tubes are used at short dis- 
tances. 


No, I think I 
have nothing more to say, except that this 
demonstrates very clearly that the bands we 
have described are not the result of focal 
spot distribution. 


Dr. AnpRuUs (closing) : 





RADIATION THERAPY IN THE 


TREATMENT OF CANCER OF 


THE MOUTH AND LIPS? 


By J. M. MARTIN, M.D., F.A.C.R., Professor of Radiology, Baylor Medical College 
° DaLLas, TEXAS 


N discussing the subject of cancer of the 
mouth and lips, I am covering well- 
trodden ground. This field has been, 
prior to the advent of radiotherapy, the ex- 
clusive heritage of the surgeon. Although 


Fig. 1-A. A typical example of cancer of the 
lower lip in the first stage. 


Operation by excision is ages old, reliable 
surgical statistics regarding the results of 
treatment of cancer of the mouth and lips 
have not frequently appeared in the litera- 
ture. In early primary cases of cancer of 
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the mouth without clinical evidence of me- 
tastases and without previous treatment, 
Simmons (1), reporting for the American 
College of Surgeons, has claimed 35 per 
cent of cures for three or more years. Where 


The condition of the 
The lip 


Fig. 1-B. Same case. 
lip six months after X-ray treatment. 
is perfectly well after eight years. 


there was clinical evidence of metastases 
only 5 per cent of the cases were cured. 

In the surgical treatment of cancer of the 
lower lip, Sistrunk’s (2) results are prob- 
ably the most promising. In 93 cases oper- 
ated upon before clinical evidence of lymph 
node involvement, 90.3 per cent were alive 
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Fig. 2-A. Cancer of the lower lip in the sec- 
ond stage. The subcutaneous tissues were invad- 
ed but the glands were not involved. 


after five and eight years. However, in 
eleven cases there was a recurrence in the 
site of the primary lesion, and three re- 
curred in the glands, all of which were re- 


Fig. 2-B. Same case. Condition of the lip 
one year after X-ray treatment. There has been 
no evidence of recurrence after nine years. 


operated upon. Two of the latter showed 
evidence of recurrence at the time the article 
was written. The operation consisted in re- 
moving a V-shaped piece from the lower lip 
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Table I. A general survey of a group of 119 cases of cancer of the lower lip treated by X-rays and 
followed for a period of five years. 
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Fig. 3. Carcinoma of the lip in the third stage. 
Besides the extensive lip lesion, the submental, sub- 
maxillary, and cervical lymph nodes on both sides 
were involved. This case was not treated. 
and dissecting out the glands draining the 
lip and chin. In a group of eleven cases 
having metastases in the glands of the neck 
at the time of the operation, 18.1 per cent 
were alive after five years. There was one 
local recurrence in the primary lesion and 
three in the glands of the neck. On six of 
the eleven cases a block dissection was done 
which included removal of the submaxillary 
and submental lymphatics. Five of this 
group died, with one living five years and 
three months. In the remaining five cases 
a block dissection was not done; only the 
involved glands were removed. Four pa- 
tients are dead and one is alive after five 
years and eight months. Two cases out of 
the eleven (18.1 per cent) survived the dis- 
ease and the operation. 


Fig. 4. Squamous-cell carcinoma, Grade 2, in the 
right cheek of a persistent smoker. No glands in 
the neck. Seven 0.6 mg. platinum radium needles 
were sewn under the edges of the lesion for seven 
days. One 25 mg. radium capsule filtered with 1 
mm. brass, 2 mm. lead, and 1 mm. rubber was held 
against the lesion for eight hours. 


In comparison with the foregoing sur- 
gical results it will be interesting to note 
that Duffy (3) has reported 271 cases of 
cancer of the lower lip admitted for treat- 
ment at the Memorial Hospital in New 
York, over a period of seven years. Of 
these, 90.1 per cent (or 210 cases) had no 
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Table II. Grouping the 119 cases into the 
three stages, with end-results. By omitting the 
11 cases in the third stage which were incurable, 
108 cases remain. Four of these patients died 
later from cancer. Of the cases in the first and 
second stages, 104 (or 96.3 per cent) were well 
for five years. 














Fig. 5. The same case illustrated in Figure 4, 
two months later. A slight puckering of the mucosa 
is the only evidence of the growth. 


neck surgery done and showed no evidence 
of metastases during the period of treat- 
ment and observation. 

In our series of 218 cases of cancer of 
the lower lip seen and treated by radiation 
therapy in private and hospital practice over 
a period of nine years (1906 to 1925), 119 
cases are reported because we have a com- 
plete follow-up on each case for from five 
to ten years. Of the 119 cases, 104 never 
metastasized at any time during the period 
of observation. Table I summarizes this 
group of cases as follows: The number of 
cases occurring in each of the ten-year 
periods from 20 to 80 years of life; the 
number well after five years, the number 
that relapsed, the number that improved but 
were not cured, the number dying from can- 
cer and from other causes; the number of 
males and females and the number living in 
each of the ten-year periods. 

It is our custom to group all cases of 
cancer of the lower lip into three stages 
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Fig. 6. Squamous-cell carcinoma of the alveolar 
margin. Four 0.6 mg. platinum radium needles were 
introduced and sewn deep in the tumor for seven 
days. 


which, of course, have no boundary lines 
and the stages may occasionally overlap 
each other. In the first stage (Fig. 1) is 
grouped all cases in which the lesions are 
confined to the superficial tissues, that 1s, 
to the mucocutaneous structures proper. 
The second stage (Fig. 2) includes all 
lesions that have become more extensive, 
with the induration and ulceration more 
pronounced and the subcutaneous structures 
involved without evidence of glandular in- 
vasion. In the third stage (Fig. 3) are in- 
cluded all cases in which the lesions are ex- 
tensive and the lymph nodes show unmistak- 
able evidence of metastasis. In Table II 
the 119 cases have been grouped into the 
three stages just described. In the first 
stage there are 86 primary cases in which 
there was no clinical evidence of metastases. 
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In this group 100 per cent were well for 
more than five years. In the second stage 
there are 22 cases, four of which developed 
malignant metastases in the glands of the 
neck, and died. Eighteen cases (or 77.8 





which four died from malignant metastases 
that developed after the primary lesion 
healed, there remain 104 cases (or 96.3 
per cent) well after five years. 

While radiation treatment in cancer of 
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Fig. 7. In this case, the interstitial platinum radium needles inside the 
mouth were supplemented by 50 mg. of radium in capsules filtered through an 
equivalent of 3 mm. of lead for eight hours. 


per cent) were well after five years. In 
the third stage there are 11 cases, all of 
which had lymph node involvement. All 
of the patients in this group died from can- 
cer. If we eliminate the 11 cases in the last 
and incurable stage, leaving 108 cases in 


the lower lip compares favorably with the 
results obtained by surgery, it has a great 
advantage in that cases treated by radiation 
have little or no scar or deformity at the 
site of the primary lesion, no scar over the 
cervical regions, and are not confined to the 
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Fig. 8. Same case as seen in Figure 6, six months 
after treatment. There is no evidence of the former 
tumor. 


hospital or home during the period of treat- 
ment. Furthermore, there is a reasonable 
assurance that there will be no recurrence 
of the growth in the area treated. In the 
third stage of cancer of the lower lip, a cure 
by radiation is not contemplated, but much 
can often be done in the way of pallia- 
tion, by removing or improving the primary 
lesion, reducing induration, and inhibiting 
the progress of the disease for varying 
periods of time. The patient feels better, 
his appetite improves, weight increases, his 
confidence is restored, and life is prolonged 
for weeks, months, and sometimes years. 
Three intensities—that is, superficial, in- 
termediate, and deep—of roentgen therapy 
are used in treating cancer of the lip. The 
superficial dose is slightly less than two 
minimum erythema doses and is confined to 
an area not to exceed one and a half inches 


Fig. 9. Infiltrating type of ulcerating carcinoma 
on side of tongue, treated by the implantation of 
twelve 0.6 mg. platinum radium needles around the 
edge of the ulcer for seven days. The glands in 
the neck were involved at the time of treatment. 


in diameter. This amount of superficial 
radiation is repeated every other day for 
from four to six exposures, the number of 
treatments depending upon the nature, loca- 
tion, and size of the growth. The inter- 
mediate and deep doses produce a definite 
tan on the skin, with desquamation. These 
doses should be repeated with caution. The 
superficial dose is administered to the pri- 
mary lesion while the intermediate and deep 
doses are reserved for the treatment of the 
neck where superficial and deep metastases 
occur. Used with judgment, the physician 
experienced in the administration of radia- 
tion therapy has at his command a valuable 
remedy for the cure of cancer of the lower 
lip and a temporary relief for many cases of 
advanced cancer that cannot. be cured. 
Every case of cancer of the lower lip, even 





MARTIN: CANCER OF THE MOUTH AND LIPS 


Fig. 10. Same case shown in Figure 9. There is 
a deep fissure in the tongue but no induration is felt 
and the tongue is normal in size. The glands in 
the neck are still enlarged in spite of radium packs 
and deep X-ray therapy. Operation would have 
meant removal of the entire tongue, with a block 
dissection of the neck glands. The man is quite 
comfortable. 


though there are no palpable lymph nodes 
present, receives inhibitory radiation over 
the lymph chains on both sides of the neck. 
To neglect this is to invite metastases and 
an incurable condition. 

In the beginning, radiation therapy, like 
surgery, was not very successful in ‘the 
treatment of cancer inside the mouth. With 
greatly improved facilities, radiation 
therapy now promises to equal the results 
obtained in the treatment of cancer of the 
lower lip. It is our custom to use a modi- 
fication of the Regaud (4) technic as 
described by Cade (5) rather than the radon 
implant method commonly used in_ this 
country. Fungating masses of cancer tis- 
sue, often a source of infection, are de- 
stroyed and removed bloodlessly by electro- 
thermic coagulation. Sections are taken 


Fig. 11. Large squamous-cell carcinoma, Grade 3, 
near the center and well back on the dorsum of the 
tongue. There are no palpable neck glands at this 
time. Case referred by Dr. J. Bedford Shelmire. 


from each case and submitted to a compe- 
tent pathologist. Small platinum needles 
measuring 1 and 2.6 cm. in length and con- 
taining, respectively, 0.6 and 1.3 mg. of 
radium element buried in the tissues about 
the lesion for seven or eight days, have in 
our hands given excellent results. The 
needles have wall thicknesses of 0.5 and 0.6 
mm., respectively. Experience has proven 
that the necrotic and painful effect of highly 
filtered radiation on normal tissue is far 
less severe than that produced by radium in 
steel needles. The platinum needles cause 
little discomfort although they are sewn in 
the tissues for seven or eight days. They 
will usually destroy a cubic centimeter of 
cancer tissue per centimeter length of the 
needle. 

The method of introducing them into the 
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_Fig. 12. Illustrating the method of implanting 
eight 0.6 mg. platinum radium needles, which were 
sewn in place in the tongue and left for seven days. 


tumors in the mouth is very simple. Pled- 
gets of cotton saturated with a 10 per cent 
solution of cocaine are held for ten minutes 
against the areas to be treated. The 
tissues are then thoroughly infiltrated with 
1 per cent butyn, after which the needles are 
introduced painlessly and held in place with 
sutures placed in the normal mucosa. Care 
should be taken to place the needles one 
centimeter apart so as to completely sur- 
round and pass beneath the growth. If a 
radiograph is made after the needles have 
been introduced, their exact positions can 
be determined. The mouth must be kept 
as clean as possible at all times. Lately we 
have found aromatic chlorozene powder dis- 
solved in warm water to be well tolerated 
as a mouth wash. The solution should be 
very weak at first and slowly increased to 
Chartex diluted 1 to 3 is useful 
if the mouth is tender. The wash is used 
after each meal and the lesion is then 
painted with 2 per cent mercurochrome. 


tolerance. 


Capsules containing radium element filtered 
with an equivalent of three millimeters of 
lead in contact applicators of the type adyo- 
cated by Grier (15) and Widmann (7) 
have been helpful and are often used to aug- 
ment the needles in difficult locations, 
Malignant growths in the tongue, cheek, 
floor of mouth, alveolar margins, and ante- 
rior pillars respond to this technic. The 
tumors melt down in from one to three 
weeks and a superficial grayish membrane 
appears in the area treated. The membrane 
is in no sense a slough, and is accompanied 
by little or no pain. Soft and liquid foods 
are taken freely during and after the treat- 
ment. At the end of from three to six 
weeks the membrane begins to disappear 
rapidly and healing takes place. Usually 
the lesion is healed in from two to two and 
a half months. The 0.6 mg. needles may 
be used in close proximity to the bone with- 
out untoward effects. 

Externally, highly filtered radium packs 
and deep X-rays supplement the needles and 
capsules used inside the mouth. The skin 
will tolerate a surprisingly large amount of 
combined radiation, as the workers at the 
Memorial Hospital have pointed out. 

When large glands are present in the 
neck, large doses of implanted radium in the 
form of small steel needles (6.25 mg.) are 
added to the above procedure. It is our 
feeling that the value of block dissection is 
not definitely established in these cases and 
we have been slow to advise it. 

We have not used this technic long 
enough to report statistics of any great 
value, but our results have been so favor- 
able in a considerable number of cases that 
we believe we are curing many early intra- 
oral cancers and certainly are greatly bene- 
fiting those patients who cannot be cured, by 
prolonging their lives and making their last 


days more comfortable. 
While radiation therapy promises much 
for the cancer victim and what I have said 
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is extremely optimistic, it should be remem- 
bered that the remedies are not without 
their dangers and that radiation therapy 
should not be entrusted to those who are un- 


cancer of the lower lip are roughly classi- 
fied under three stages. 

3. In 119 cases of cancer of the lower 
lip treated by X-rays, 86 were in the first 


Fig. 13. Radiograph made in a vertical position showing location of the 
platinum needles after they were placed in the tongue. 


acquainted with its possibilities. Chronic 
painful radiation necrosis is the result of 
over-treatment, while under-treatment is of 
little or no value. Fortunately, the normal 
tissues will stand a considerable overdose of 
radiation without harm and the experienced 
and careful physician will try to stay within 
this limit. 
CONCLUSIONS 


1, It is our belief that cancer of the 
mouth and lower lip, in early stages, does 
not frequently metastasize. 


2. For clinical convenience, all cases of 


stage, 22 in the second, and 11 in the third 
stage. 

4. In the first and second stages there 
were 108 cases that showed no evidence of 
metastases at the time of treatment. Later, 
four cases developed malignant nodes in the 
neck, and died. The remaining 104 cases 
(or 96.3 per cent of the cases in the first 
and second stages) were well after five 
years. 

5. The eleven cases in the third stage 
had definite lymph node involvement at the 
time treatment was begun. All of the pa- 
tients in this stage died from cancer. 
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Fig. 14. Appearance of the tongue at the end of 
the seventh day when the needles were removed. 


6. It is our experience that early malig- 
nant lesions inside the mouth respond re- 
markably well to small amounts of radium 
in platinum needles implanted in the tissues. 


Interstitial radiation inside the mouth is 
augmented by highly filtered radium packs 
and X-rays externally. 

7. Mouth hygiene is an important factor 
in the successful conduct of this class of 
cases. 

8. Incurable cases of cancer of the 
mouth and lips can often be greatly bene- 
fited by radiation therapy, while in some 
cases life can be prolonged for months. 
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Dental Cos- 
DISC USSION 


Dr. H. J. Uttmann (Santa Barbara, 
California): When I visited Dr. Martin 
at Dallas, I was thoroughly sold on the large 
dosage technic. My technic to-day on these 
lip cases, as well as on other forms of skin 
malignancy, is 10 skin units, that is, 3,200 
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r, unfiltered. I divide this into three or 
more doses, one day between doses. It 
is very essential, however, to protect the 
gums, for the radiation will go straight 
through the lip and produce a severe reac- 
tion on its inner side as well as on the part 
directly receiving the radiation. As far as 
I can see, one cannot give too much radi- 
ation within reasonable limits on these com- 
paratively small lesions. If one is going to 
treat a lesion ten or fifteen centimeters in 
diameter, one must be careful because of 
the slow healing or lack of healing due to 
a destruction of the blood vessels, but on 
the smaller lesions one can give a dose al- 
most without limit. In any case it is better 
to over-dose than under-dose, because the 
cancer will be destroyed, and if the normal 
tissue does not heal, it can always be re- 
moved surgically. 

I wish to compliment Dr. Martin on his 
work. Those who have visited him are sav- 
ing many more lives than ever before. 


Dr. Martin (closing): I want to en 
dorse what Dr. Ullmann has said, except 
that I think he ought to use a filter. In my 
early work without filtration, telangiectasis 
in the area treated was frequently observed. 
Of course, the technic of that period was 
not the same as the one used by Dr. Ul. 
mann. Since adopting filters we have 
treated more than four thousand cases with- 
out a single troublesome case of telangi- 
ectasis. I cannot help but think that filtra- 
tion obviates this complication, and, if it 
does, we should use it. 

In treating lesions inside the mouth, 
hygiene is extremely important and must 
not be overlooked. I do not want to ad- 
vertise a proprietary preparation but lately 
we have found chlorozene dissolved in 
water and diluted to tolerance to be useful 
in keeping the mouth clean. Borate of soda 
with menthol and thymol dissolved in dilute 
alcohol and filtered through carbonate of 
magnesia, makes an excellent cleansing 
mouth wash following the use of radium. 
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APPARATUS FOR THE MEASUREMENT OF HIGH CONSTANT 
OR RIPPLED VOLTAGES’ 


By LAURISTON S. TAYLOR, Bureau of Standards, Wasurncton, D. C. 


Abstract.—An improved form of high resis- 
tance to be used as a high voltage voltmeter 
multiplier for use up to 150 K.V. is described. 
The total resistance is 100 megohms, designed 
to be coronaless by placing one hundred 1- 
megohm resistors in 20 corona cases contain- 
ing 5 resistors each, the corona cases being 
mounted in series on top of each other. The 


I. INTRODUCTION 


With the increasing use of high rippled 
or constant voltages for precise physical and 
commercial purposes, it is becoming more 
necessary to make accurate measurements of 
the magnitudes dealt with. Of these, the 
most difficult is the measurement of poten- 
tial, yet in the field of pure and applied X- 
rays this is particularly important for vari- 
ous reasons. 

Since the early work of Farnsworth and 
Fortescue,” Chubb,* and Peek,* a.c. voltages 
have been measured largely with the sphere 
spark gap for which an empirical calibration 
was established. This calibration being inde- 
pendent of the frequency over wide ranges 
has justified its use to measure either rippled 
or constant voltages. However, to attain 
the highest accuracy by such a means the 

‘Up to the present the term “constant potential’? has been 
used indiscriminately in describing the potential supplied by 
kenotron or other valve tube rectification. Accordingly we 
will in the future use a new, more accurate designation of 
voltages which are actually not constant but fluctuate about 
a certain average value. We thus define a “ripple quantity” 
(potential or current) as a_ simple periodic quantity 
y = Vo + Vi sin (wx + a1) + Ve sin (20% + a2) 


in which the constant term Vo is so large that all values 
of the quantity are positive (or negative). The amount of 
ripple (“ripplage” or “ripplance”) in a ripple quantity is the 
ratio of the difference between the maximum and minimum 
values of the quantity to the average value. 

The above definitions are being considered by the Commit- 
tee on Electrical Definitions of the American Standards Asso- 
ciation under the sponsorship of the A. I. E. E 
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complete unit is readily portable. Methods 
of calibrating the resistance under full-load 
conditions are described. Errors are dis- 
cussed and necessary corrections, to give a 
maximum error in high voltage measurement 
of 0.01 per cent, are given. A new type of 
high voltage string electrometer for use in 
connection with the resistance is also described. 


spheres must be so large (25 to 50 cm. di- 
ameter) that their use is almost eliminated 
in the ordinary laboratory. In addition, the 
constructional details must conform to cer- 
tain arbitrary specifications, and corrections 
must be made for atmospheric conditions. 
With the 125 mm. spheres more commonly 
used, the errors increase until the precision 
necessary for many physical purposes is no 
longer obtainable. 

Another important disadvantage of the 
sphere gap method is that its use necessarily 
interrupts the high voltage which it is to 
measure. This is particularly troublesome in 
the case of the usual ripple voltage obtained 
from kenotron-condenser rectifier circuits. 

Various types of electrostatic voltmeters 
have been devised for measuring these high 
voltages. They have been calibrated in 
most cases either with a 125 mm. sphere 
gap or by means of the short wave length 
limit of the X-ray continuous spectrum, us- 
ing the relation = 1.234/4. where IV’ is 
the maximum voltage expressed in kilovolts 
and A. is the spectrum limit expressed in 
Angstroms. The sphere gap method of cali- 
bration is limited by the inaccuracies of the 
sphere gap used; the second is possible only 
in a well-equipped X-ray laboratory having 
an accurate ionization X-ray spectrometer. 
A high precision absolute electrometer for 
A.C. potentials up to 250 K.V. has been built 
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Fig. 1. 


spools; £, isolantite bobbin. 


by Brooks,” ° but unfortunately is not ap- 
plicable to p.c. voltage measurements. 

Thus far, the only accurate method of 
measuring high p.c. potentials has been by 
means of a high resistance used as a voltme- 
ter multiplier. This method has been em- 
ploved by Webster, Duane, and Terrill; 
and, while serving well the particular pur- 
pose, the resistances have been unwieldy and 
have drawn considerable power from the 
high voltage source.’ 

As a part of the Bureau’s program of 
practical X-ray studies” * it was considered 
necessary to make a careful study of high 
voltages under actual operating conditions. 
This has necessitated the construction and 


Taylor and G. Singer, Bureau of Standards 
(R.P. 211), 1930, V, 507. 

See C. Snow, Bureau of Standards Jour. Research (R.P. 
17), 1928, 1, 513 

7H. M. Terrill, C. T. Ulrey, 
116, Van Nostrand, 1930 


See L. S. 
Jour. Research 


X-ray Technology, pp. 112 


*L. S. Taylor, Bureau of Standards Jour. Research (R.P 
56), 1929, Ii, 771. 


%L. S. Taylor, Bureau of Standards Jour. Research (R.P. 
119), 1929, III, 8907. 


Wire resistors used in multiplier. A, B, lavite bobbins; C, D, complete resistor wound in six 


calibration of accurate electrostatic voltme- 
ters and of small sphere gaps. For this 
there has been developed a compact and 
portable voltmeter multiplier which con- 
sumes but 1 milliampere per 100 K.V. and 
hence can be maintained in continuous 
connection with the usual high tension sys- 
tem without interfering with its operation. 
Il. CONSTRUCTION AND TEST OF MULTI- 
PLIER RESISTORS 


1. Construction of Individual Umts 


It was desired to make the unit of stand- 
ard materials, if possible; hence, a number 
of different types of commercial resistors 
were tried. Those finally selected were 
l-megohm units of nickel chromium wire 
with a special insulation designed to with- 
stand both high temperatures and high volt- 
age. Nickel chromium was chosen in spite 
of its comparatively large temperature CO 
efficient because manganin or constantan 
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energy dissipation of 1 watt. With each 
unit subjected in air to an applied potential 
of 1,000 volts, p.c., for 8 hours no indica- 
tion of breakdown appeared. With 1,415 
volts, p.c. (2 watts), for 2 hours, the result 


would have made the units too bulky. In 
these resistors the wire is wound on six- 
spool bobbins, 1 megohm to each, as shown 


in Figure 1. 
Two kinds of bobbin material, both of 
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Fig. 2. Curve for obtaining temperature coefficient of a single resistor. 


which proved satisfactory, were used: (a) 
Lavite, carefully baked after machining and 
then impregnated with paraffin; and (b) 
isolantite, which is supposedly less likely to 
absorb moisture. The spools are wound 
successively and the bobbins practically non- 
inductively by reversing the direction of 
winding in adjacent spools, the wire passing 
from one spool to the next through the slot 
in the partition,’® and its ends soldered to 
brass studs cemented into the ends of the 
insulating base. Radiographs were made of 
several to inspect the effectiveness of the ce- 
ment and to reveal possible leakage paths 
through the insulation. 


Test of Individual Units 


The manufacturer’s rating for each unit 
Was given as 1 megohm +1 per cent with an 


Meas , 
Measurements made elsewhere have shown the inductance 
to be slightly negative but negligible for the purpose at hand. 


indicated that a 100 per cent overload was 
safe; 2,000 volts (4 watts) for 2 hours 
caused breakdown in only 3 per cent of the 
units tried. These tests, repeated with the 
units immersed in ordinary high tension 
transformer oil, showed no breakdowns. 

A special high voltage Wheatstone bridge 
was constructed so that the resistance of the 
bobbins could be measured under load con- 
ditions. In the two arms of the bridge on 
one side of the galvanometer were placed, 
respectively, the unknown resistor of about 
1 megohm and a dial manganin resistance 
box, ranging from 0 to 1,111,111 ohms in 
l-ohm steps. In the other two arms were 
placed manganin resistances of 5,000 ohms 
each; voltages up to 2,000 volts, D.c., were 
applied directly to the bridge. With this op- 
erated at 1,000 volts it was possible to de- 
tect a change in resistance of the bobbins of 
1 part in 100,000, although the absolute ac- 
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curacy was limited to 0.01 per cent by the 
uncertainty in the calibration of the bridge 
arms. 

With this bridge it was readily possible to 
examine any unit under operating condi- 
tions and detect any failure of the resistor, 


2 


ig. 3. An assembled unit of five resistors in 
spun aluminum corona shield with cover removed. 


such as a breakdown between windings at 
high voltage. To determine the temperature 
coefficient of resistance, the resistor was im- 
mersed in a large beaker of transformer oil 
heated to 80° C., and resistance measure- 
ments made with the bridge every few min- 
utes as the oil (well stirred) cooled down to 
room temperature. The results, plotted in 
Figure 2, gave a temperature coefficient of 
0.0152 per cent per ° C. 

All measurements at other 
room temperatures were corrected by this 
coefficient to 20° as standard. 

For determining the resistance of each 
bobbin, two methods were used: (a) With 
low voltage (25 volts) applied to the bridge 
continuously, and (b) with high voltage 
(1,500 volts) applied for about one second, 
followed by a long interval of rest during 
which the bridge was adjusted in prepara- 
tion for the next trial for balance. In nei- 
ther case was appreciable heating of the coil 
produced. Results by the two methods 


resistance 
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agreed to better than 0.1 per cent, and thus 
justified the use of method (a) for routine 
measurements of room temperature resijst- 
ance. Surface or body leakage of the lavite 
and-isolantite was tested by connecting an 
unwound bobbin in series with a galvanom- 
eter of sensitivity 10° amps. per millimeter 


and a source of potential of about 1,300 
volts, p.c. No measurable current passed 
through, indicating the resistance to be 
greater than 10"* ohms and negligible as a 
source of leakage. A leakage test with the 
hard rubber supports, similar to that for the 
bobbins, proved this insulation to be satis- 
factory also. 


III. CONSTRUCTION OF 
UNIT 


THE COMPLETE 


For the purpose at hand a resistance suit- 
able for the measurement of 150 K.V. was 
needed. As a result of the above tests, 100 
megohms were shown to carry 150 KV. 
safely, thereby giving a working current of 
1.5 milliamperes and dissipating a maximum 
of but 225 watts. Connecting 100 resistors 
in series in open air would have resulted in 
excessive corona around those at the higher 
potentials and would thus have introduced 
three serious difficulties: (a) Corona bom- 
bardment which would eventually break 
down the insulation of the wire, (b) the 
precipitation of dust from the air which 
would eventually cause serious surface leak- 
age, and (c) the possibility of a corona cur- 
rent of sufficient magnitude to introduce er- 
ror. This might be avoided by immersing 
20 bobbins in series in a 1 14-inch pyrex tube 
filled with high tension transformer oil. By 
so doing the maximum potential difference 
between the ends of the tube would be only 
30 K.V., thus eliminating excessive circula- 
tion of the oil. Five such units in series, 
properly suspended in air and kept free from 
dirt, would provide a fairly suitable multi- 
plier for 150 K.V. This method is open, 
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however, to two main objections: (a) It is 
difficult to get at the individual resistors to 
measure their resistance, and (b). the oil 
may eventually break down sufficiently to 


cause appreciable leakage. 
To eliminate the difficulties above, the 


100 units were finally assembled into 20 sets 
of 5, each 5 being mounted in a spun alumi- 
num corona shield, A (Fig. 3), on a frame 
of polished hard rubber, B, carried by an 
aluminum base plate, C, which is bolted to 
the shield with a 3-inch disk of one-eighth- 
inch aluminum, D, serving as a nut. The 
resistors are connected in series in such a 
way that only 40 per cent of the potential 
applied to a shield exists between each bob- 
bin and its nearest neighbor and thus effects 
a minimum potential difference along the 
hard rubber support. 

One end of this group resistance is per- 
manently fastened to the shield, and the 
other end to a flat phosphor bronze spring, 
E, mounted on the hard rubber frame. Cov- 
ering the open face of the corona shield is a 
one-fourth-inch hard rubber disk (Fig. 4). 
In both shield and cover are two 1-inch 
holes to provide ventilation. A stud, F, 
protruding from the aluminum disk, D, is 
screwed into the hard rubber cover of the 
next corona case so as to make electrical 
contact with the spring E. 


Fig. 4. Complete unit 
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For convenience, 2 stacks of 10 shields 
each were supported (Fig. 5), top and bot- 
tom, on electrose insulators mounted in a 
dried oak frame which had been painted 
with several coats of shellac. These frames 
can be used separately as in Figure 5 or 





with cover attached. 





placed one on top of the other and connected 
in series as in Figure 6. 

The assembled multiplier has the follow- 
ing advantages: (a) The maximum poten- 
tial difference between any resistor and its 
surroundings is only 7.5 K.V.; hence, there 
will be no corona inside the shield and a 
minimum of dust precipitation; (0b) all co- 
rona shields are maintained at a fixed poten- 
tial difference of 7.5 K.V., maximum, with 
respect to adjacent shields, so the total stack 
is coronaless; (c) the electrostatic shielding 
effect of the corona case protects the hard 
rubber cover of the next above from corona 
bombardment; (d) the small gap between 
corona cases minimizes the possibility of sun- 
light affecting the insulating qualities of the 
hard rubber; (¢) dull black lacquer on the 
inside and outside of the corona cases per- 
mits a maximum of heat radiation;”* (f) 


~ 


the separation into 5 megohm units permits 





“The size of the corona case is such that ten_resistors 
might have been placed in each instead of five. However, 
this is undesirable, since it would double the amount of heat 
to be dissipated per unit and cause additional heating of 
the coils. 
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easy tests for possibly defective resistors, 
and likewise a ready calibration of the re- 
sistance of each. 


small. The stack is, however, rendered more 
fragile when using glass. For measure 
ments of short duration, hard rubber has 


YrTrvrrTrTyT TT 


ao 


* 


Fig. 5. Assembled resistor of 50 megohms per stack. In the particular case 
shown a microammeter is in a grounded circuit dividing the stacks. 


It might be pointed out that, for continu- 
ous use, the hard rubber deforms appreci- 
ably. This has been avoided by making the 
covers of one-fourth-inch micanite or pyrex 
glass plates, pyrex being used in preference 
to other glass because its surface leakage is 


proved to be satisfactory, and, moreover, 
furnishes a readily portable apparatus. 


IV. PERFORMANCE TESTS 


It was found that the assembled stacks, 
when subjected for several hours to high 
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D.c. potentials up to 75 K.V. (per stack), 


carried the load without damage. The re- 
sistance of each case was measured before 


40 80 
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sembled stack, one resistor in the center was 
detached from the main circuit and leads 
taken out to the Wheatstone bridge by 


160 200 240 280 


Fig. 7. Resistance curves to show effect of heating of the resistors under 
operating conditions. Voltage increased by steps. 


and after application of the voltage, as de- 
scribed above, with approximately one-fifth 
of the maximum working voltage applied 
across the case. The few bobbins which 
showed any change in resistance were then 
discarded. 

It was impossible in actual operation to 
make any measurement of the temperature 
attained after temperature equilibrium had 
been reached, since this is affected by the 
proximity of other heated coils and the re- 
stricted air space of the corona case. How- 
ever, a temperature correction for single re- 
sistors may be determined as a function of 
the current passing through the coil. This is 
obtained by applying a given potential to the 
single resistor and measuring the resistance 
after equilibrium has been reached. A curve 
may then be plotted giving directly the 
change in resistance as a function of either 
the voltage drop or the current in the coil. 
A number of resistors were so tested in 
open air and the characteristics of all were 
found to be exactly the same. 

To determine the correction for an as- 


which the resistance was measured at room 
temperature and corrected to 20° C. Next 
the resistance was measured for a series of 
potentials up to the maximum while in each 
case a potential from an independent source 
of 49 times the bridge potential was applied 
to the remaining 49 units in series. By this 
means the resistance of a single unit under 
actual operating conditions of voltage and 
heat radiation was obtained, the measure- 
ments being made at a given potential every 
two or three minutes until equilibrium was 
reached. 

The results of this are plotted in Figure 7 
for potentials up to 1,300 volts per resistor. 
Examination of the curves shows that equt- 
librium, within about 0.02 to 0.03 per cent, 
is reached in about 20 minutes. Having the 
no-voltage resistance at 20° C., the percent- 
age correction for each voltage (or corre- 
sponding current) calculated from 
these curves. 

Curve a (Fig. 8) shows the correction to 
be applied to the resistance when the read- 
ing is taken 20 minutes after the potential 


was 
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is applied. Thus, when using the stack for 


voltage measurements, this curve gives for 
every current the necessary correction for 


° 0 ‘ 


Resistance change (%) 


b 
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voltages were brought up to the desired 
value instantly instead of in steps. 
It should be mentioned that a correction 


Current (Milli Amperes) 


_Fig. 8. Curves showing the percentage correction to be added to the total 
resistance to correct for heating. Voltage increased by steps. 


the resistance to within 0.02 per cent. Curve 
d shows a similar result for 40 minute read- 
ings. Curves b and c give corrections for 
readings taken, respectively, 10 and 5 min- 
utes after application of voltage. The fact 
that b and c are smooth curves indicates 
that such readings are just as reliable as 
those taken nearer equilibrium. The differ- 
ence between any two of these correction 
curves is only about 0.04 per cent, so that 
great care does not need to be taken in tim- 
ing the duration of the current. When neg- 
lecting corrections, the error is only of the 
order of 1 per cent. 

Curve T in Figure 7 shows temperature 
of the coils as calculated from their temper- 
ature coefficient, while Curve ¢ gives the air 
temperature within the corona case, indi- 
cated by a mercury thermometer inserted 
through one of the holes. 

The same correction was found when 


must be made, of course, for any room tem- 
perature differing from that at which the 
resistance was calibrated under no-load con- 
ditions. In the present case the no-load re- 
sistance must be increased by 0.015 per cent 
for each degree rise in temperature of the 
room above 20° C. 


V. APPLICATION TO HIGH D.C. VOLTAGE 
MEASUREMENTS 


The application of such a resistance to 
high voltage p.c. measurements is 
known and_ straightforward, and 
quently need not be dealt with in detail.”* 


well 
conse- 


Two methods are common: (a) To measure 
the potential drop v across a small known 
resistance r in series with the high resistance 
R, calibrating the galvanometer with a 
standard cell for each reading, and (b) to 
make a direct measurement, by means of a 
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suitable galvanometer or microammeter, of 
the current 7 flowing through the resistance. 
By method (a) the high voltage Vo is given 
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volts to within +0.1 per cent (F igs. 9 and 
10). A drawn platinum wire, 4, of 0.0] 
mm. diameter (shown in a heavy line) ig 





Fig. 9. Details of electrometer. Fiber and quartz loop have been drawn in 


so as to be visible. 


by Ve. = v(R + 1r)/r where FR is the total 
resistance. By method (b) the voltage is 
given by Ohm’s law, V. = iR. 

For some purposes, for example, our X- 
ray studies, it may be desired to make not 
only an accurate measurement of the high 
potentials, but to determine also the magni- 
tude of any small irregular fluctuations in 
the ripple voltage. To do this a new type of 
high voltage electrometer was developed, 
suitable for measuring voltages up to 1,000 


2See Footnote 7, page 894. 


suspended about 2 mm. from a 2.5 cm. brass 
tube, B. This wire is under the tension of 
a loop of coarse quartz filament C at the 
lower end and its adjustable suspension 
above. This system is surrounded by a cy- 
lindrical copper case about 5 inches in diam- 
eter, supported at the base by a good in- 
sulator. With the case grounded and a po- 
tential applied to the inner insulated system, 
consisting of tube and wire, we have an id- 
jostatic electrometer the sensitivity of which 
may be altered at will by changing the ten- 
siort on the wire. The period of the wire is 
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so short that it follows rapid fluctuations in 


voltage. 
The displacement of the fiber is observed 


by means of the telescope, 7, provided with 
an ocular scale of 100 divisions. By suitably 
adjusting the fiber tension the electrometer 
will deflect 100 divisions per 1,000 volts, 
and readings can be readily made to within 
one-tenth division, which is equivalent to 
about 0.2 volt at the extreme end of the 
scale. Calibration of the electrometer is ef- 
fected by means of a 1,500-volt p.c. genera- 
tor. As an alternative, the zero may be set 
off scale and the fiber tension adjusted to 
bring the desired voltage range on the scale. 

Figure 10 shows three calibration curves 
for the electrometer when the tension, ¢, of 
the fiber is changed (ta >tg>tc). Thus, in 
measuring a potential of the order of 1,000 
volts, the conditions represented by Curve C 
are most suitable. In using this instrument, 
as suggested above, it is shunted around the 
last 1 megohm resistor (at the grounded 
end of the stack) and the electrometer case 
grounded. Knowing the value of the shunt- 
ed resistor, the voltage drop across it gives 
directly one one-hundredth of the total volt- 
age across the stack. Any fluctuations of 
very short duration may then be measured 
by the play of the electrometer fiber. 

This suggested a further application of 
the fiber electrometer. When the resistors 
are heated by the current flow, the resist- 
ances of all vary in the same proportion. 
Consequently if the resistance of a single 
unit is accurately known and also that of the 
total stack, the potential drop across this 
unit is in direct proportion to the total re- 
sistance under all temperature conditions. 
Thus, by measuring electrostatically the po- 
tential drop across this unit, the total po- 
tential drop across the whole resistance is 
obtained without recourse to any of the cor- 
rections discussed in Section IV. Readings 
taken in this manner are independent of the 
time of observation and the accuracy is that 
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of the electrometer, in this case about +0.1 
per cent. 
For convenience in observation, and to 


fe) 20 40 60 — 


Fig. 10. Calibration curves for high voltage idio- 
static electrometer. Fiber tension for Curve B less 
than for Curve 4, etc. 


increase the scale, a projecting system has 
been used with the electrometer in which a 
1,000-volt deflection covers a 500-division 
scale. 

In case such an electrometer is to be used 
for measuring high static potentials, the 
supporting insulator, S, must be such that 
no appreciable surface leakage takes place 
across it.* The surface of the insulator al- 
ways becomes slightly charged due to creep- 
age. To prevent such a charge from affect- 
ing the electrostatic field within the elec- 
trometer, the insulator is covered with a me- 
tallic apron, D, to serve as a shield. 

It might be mentioned that a similar type 
of electrometer has been constructed for di- 
rect measurements up to 100 K.V. When 


BBakelite is unsuitable for such insulation. 
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calibrated by means of the high resistance 
stack, described above, it can be used direct- 
ly on a high voltage system without consum- 
ing any energy. In this case corona about 
the small fiber is avoided by special corona 
shields over the ends of the support. With 


The Effect of Barium Sulphate upon the 
Incidence of Human Intestinal Protozoa. 
Justin Andrews and Moses Paulson. Jour. 
Lab. and Clin. Med., October, 1930, XVI, 39. 

Stool examinations were done on a large 
number of patients suffering with parasitic 
infections of the bowel following ingestion of 
barium sulphate. There was such a reduction 
of the number of intestinal protozoa per vol- 
ume unit of stool that it was frequently im- 
possible to detect them microscopically. The 
intestinal amebe were more conspicuously af- 
fected than the intestinal flagellates. The de- 
crease was transient and even extending the 
period of administration of the barium sul- 
phate did not prolong the effect. 


A. O. Hampton, M.D. 


Stem Radiation, Air Absorption, and In- 


Hermann Hase and 
Strahlentherapie, 1930, 


verse Square Law. 
Hans Kistner. 
XXXVIII, 543. 
The authors studied the influence of the 
stem radiation and of the absorption of roent- 
gen rays in the air on the validity of the in- 
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this instrument it is possible to detect and 
measure the ripplage of a ripple potential 
X-ray generator. 

Credit is due C. F. Stoneburner, of the 
X-ray laboratory, who carried out all of the 
resistance measurements discussed above 


verse square law. One tube with block anti- 
cathode and one tube with plate anticathode 
were used at 100 K.V., 2.0 mm. Al; 140 KV, 
0.5 mm. Cu, and 180 K.V., 1.0 mm. Cy. 
Two electrometers recorded the output. It 
appeared that the intensity of the stem radia- 
tion runs parallel to the thickness of the stem 
of the anticathode. Its intensity is also de- 
pendent upon the running time of the tube 
regardless of the tube current. After the tube 
has been worked up properly, the stem radia- 
tion from a certain point of the stem can be 
reproduced at different tube currents. The 
closer the point of origin of the stem radiation 
is to the focus, the more does its intensity 
decrease with increasing tube current. This 
is more pronounced at low potentials. If one 
disregards the stem radiation and the loss due 
to air absorption, the deviation from the in- 
verse square law may be considerable. If one 
corrects for the air absorption and includes 
the stem radiation, the inverse square law 
holds. The experimental data agree with the 
theoretically predicted results. 


Ernst A. Ponte, M.D., Ph.D. 





FIFTH LUMBAR VERTEBRA ROENTGENOLOGICALLY 
DEMONSTRATED' 


By WEBSTER W. BELDEN, M.D., Director of Department of Roentgenology, 


New York Hospital, 


HE frequency of the requests for aid 
in determining the cause of low back 
pain by employment of the roentgen 
ray, stimulated us to undertake an investi- 
gation of the fifth lumbar vertebra from the 


roentgenological standpoint. 
The first step is an anatomical study of 


Fig. 1. Ilustrating: (1) Transverse 
(3) inferior articular facet; (4) 
process; (6) body. 


the fifth lumbar vertebra, but, upon turning 
to the anatomy text-books, one is struck by 
the meager descriptions contained therein, 
an example of which is as follows: ‘The 


— 


1Read before the Radiological Society of North America 
at the Fifteenth Annual Meeting, at Toronto, Canada, Dee. 
«-6, 1929. Dr, Belden passed away before he had read 
proof on this paper, so that any changes he would have made 
m it are unknown. 
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spinous process; 


New York City 


fifth lumbar vertebra is characterized by its 
body being much deeper in front than be- 
hind, which accords with the prominence of 
the by the 
smaller size of its spinous process; by the 
wide interval between the inferior articular 
processes, and by the thickness of its trans- 


sacro-vertebral articulation; 


process; (2) superior articular facet; 
(5) lamina of spinous 


verse processes, which spring from the body 
as well as from the pedicles.” 

In anomalies, however, one gets a clue. 
“The last 
lumbar vertebra is subject to certain defects 
bifid 
arches, and the latter occurring three times 
Roth detects 


They are described as follows: 


described as and separate neural 


as frequently as the former. 





906 RADIOLOGY 


result in weakness of the column—weakness 
of the bifid arch, by impairing ligamentous 
attachments, and of the separate arch 
through loss of bony anchorage of the 
column to its base.” 

As the description of the other lumbar 


short, and strong. The vertebral foramen 
is triangular, larger than in the thoracic, byt 
smaller than in the cervical region. The 
spinous process is thick, broad, and some. 
what quadrilateral ; it projects backward and 
ends in a rough, uneven border, thickest be. 


Fig. 2. Illustrating: (1) Superior articular process; (2) inferior articular 
process; (3) spinous process; (4) transverse process; (5) pedicle; (6) body. 


vertebre is more full and as it applies to 
the fifth lumbar vertebra, with exceptions 
as described above under the fifth lumbar, 
we feel that this description should be 
quoted: “The lumbar vertebre are the 
largest segments of the movable part of the 
vertebral column and can be distinguished 
by the absence of a foramen in the trans- 
verse process, and by the absence of facets 
on the sides of the body. The body is large, 
wider from side to side than from before 
backward, and a little thicker in front than 
behind. It is flattened or slightly concave 
above and below, concave behind and deeply 
constricted in front and at the sides. The 
pedicles are very strong, directed backward 
from the upper part of the body; conse- 
quently the inferior vertebral notches are of 
considerable depth. The laminz are broad, 


low, where it is occasionally notched. The 
superior and inferior articular processes are 
well defined, projecting upward and down- 
ward, respectively, from the junctions of 
pedicles and laminz. The facets on the 
superior processes are concave, and look 
backward and medialward; those on the in- 
ferior are convex, and are directed forward 
and lateralward. The former are wider 
apart than the latter, since in the articulated 
column the inferior articular processes are 
embraced by the superior processes of the 
subjacent vertebra. The transverse proc- 
esses are long, slender, and horizontal in the 
upper three lumbar vertebra, and incline a 
little upward in the lower two. In the upper 
three vertebra they arise from the junctions 
of the pedicles and lamina, but in the lower 
two they are set farther forward and spring 
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BELDEN: FIFTH LUMBAR VERTEBRA 


Fig. 3. Anatomical normal fifth lumbar verte- 
bra, showing typical articular facets and normal 
transverse processes and normal articulations 
with the facets of the sacrum. This is in the 
female pelvis. 


from the pedicles and posterior parts of the 
bodies. They are situated in front of the 
articular processes instead of behind them 
as in the thoracic vertebra, and are homol- 
ogous with the ribs. Of the three tubercles 
noticed in connection with the transverse 
processes of the lower thoracic vertebra, the 
superior one is connected in the lumbar 
region with the back part of the superior 
articular process, and is named the ‘mammil- 
lary process’; the inferior is situated at the 
back part of the base of the transverse 
process, and is called the ‘accessory proc- 
a,” 

Our examinations of the fifth lumbar 
vertebra in consultation with surgeons and 
orthopedic men have led us to believe that 
there is a normal fifth lumbar vertebra, in 
accordance with the statement in George 
and Leonard’s book, “The Vertebrie,” in 
which they cite the work done in the Army, 
when about a hundred and fifty soldiers of 
average height, weight, and nourishment 


Fig. 4. Illustrating unilateral sacralization of 
the transverse process of the fifth lumbar verte- 
bra. This sacralization is on the left side and 
the right transverse process is the usual type for 
the fifth lumbar vertebra. There is also a pseudo- 
sacral foramen between the fifth lumbar and the 
sacrum. This was encountered during an exam- 
ination of the urinary tract. 


were examined with a standard roentgen 
technic. The films were examined and all 
which demonstrated anatomical variations 
or were technically incorrect were thrown 
out. Of all the remainder, about seventy- 
five cases, tracings were made to determine 
an average normal from which one master- 
tracing might be made. A skeleton was then 
built up to correspond in every detail to the 
master-tracing. Roentgenograms were made 
and showed a normal standard fifth lumbar 
vertebra in its relations to the sacrum and 
the ilia. The parts of this vertebra, such as 
the laminz, the superior and anterior bor- 
ders of the body, and the posterior surfaces, 
were covered with lead foil. The trans- 
verse processes were built up with lead on 
one side to represent the average minimum 
transverse process. 
able in the study of the vertebra, but Dr. 


This key plate is valu- 


George makes no great claim for the ac- 
curacy of this master key plate. 
an important feature of it is the fact that it 


However, 
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Fig. 5. Illustrating bilateral sacralization of 
the fifth lumbar vertebra, with bilateral pseudo- 
sacral foramen. This was encountered during a 
urological examination. 


allows of a systematic method of study, be- 
ing a criterion for determining minor ab- 
normalities, congenital or otherwise, which 
might be overlooked. 

George and Leonard state that the expe- 
riences of careful observers, especially the 
roentgenologists, seem to prove that there is 
an average normal fifth lumbar vertebra. 
This vertebra varies in size and shape but 
rarely in details of actual structure. In any 
observation of a large series of cases en- 
countered in the examination of the spine 
itself, or incidental to the examination of 
the urinary or gastro-intestinal tract, one is 
forced to conclude that there must be a nor- 
mal fifth lumbar vertebra. It is of the ut- 
most importance for us to establish the fact 
that there is a standard for the normal fifth 
lumbar vertebra, because of the many con- 
genital variations of this vertebra. 

These variations are quite numerous and 
for the sake of convenience we wish to enu- 
merate them. 


Fig. 6. This case illustrates a bilateral sacral- 
ization of the fifth lumbar vertebra, but a uni- 
lateral pseudosacral foramen on the right side; 
none on the left. This abnormality also was dis- 
covered during an examination of the urinary 
tract. 


CONGENITAL ANOMALIES 


1. Sacralization of the transverse proc- 
ess. 

(a) unilateral 
(b) 


(c) 


wre (unilateral 
with foramen/, . 
[bilateral 

2. Transverse processes narrowed and 
pointing upward: 

3. Non-fusion of the laminz of spinous 
processes: 

(a) One lamina above 
(b) One lamina below 
(c) Approximated but not fused 
(d) 
4. Variations in the articular facets: 
The most common of these congenital 


One lamina narrowed and shorter. 


anomalies is increase in size of one or both 


of the transverse processes of the fifth lum- 
The unilateral 


bar vertebra, sacralization. 
sacralization of the transverse process is 
more common than the bilateral, though the 
latter occurs with considerable frequency. 
The next most frequent anomaly, at least 
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Fig. 7. Illustrating bilateral sacralization of 
the fifth lumbar vertebra, with bilateral pseudo- 
sacral foramen. This was encountered during a 
urological examination. 


in our cases, has been the narrowing of the 
transverse processes and the narrowing of 
the processes with an upward tilting. It is 
necessary to bear this anomaly constantly in 
mind, as frequently one is called upon to de- 
cide whether this is due to an injury or to 
an anomaly. It is also not uncommon to 
find lines of decreased density caused by the 
pull of the deep muscles of this region, 
which simulate a fracture. If such a line 
were encountered, plus the upward tilting of 
the transverse process, it might easily lead 
to the erroneous conclusion that the patient 
had sustained a subperiosteal fracture either 
old or recent. 

Another type of variation in the fifth lum- 
bar is a failure of fusion of the laminz of 
the spinous process. One lamina may be 
higher, lower, or the two may be in approxi- 
mation, though not fused; also, one lamina 
may be narrower and shorter than the op- 
posite one. This anomaly is not uncommon 
and quite frequently is associated with 
sacralization of the transverse process. If 


Fig. 8. Illustrating narrowing and _ shorten- 
ing and some upward tilting of the transverse 
processes of the fifth lumbar vertebra. This was 
encountered during urological examination. 


one anomaly is encountered in the fifth lum- 
bar, it is often associated with other con- 
genital variations. These changes are con- 
sidered by many authors to be incomplete 
spina bifida. However, none of the changes 
in the bones and soft tissues of a pure spina 
bifida are encountered in the above described 
condition. 

Variations in the position and angle of 
the articular facets are numerous. These 
may consist in an asymmetry of the develop- 
ment of the facet, one being smaller or 
larger. Again, the articular surface of one 
facet may be angulated differently from the 
At times, the joint 


one on the opposite side. 
space may be very clearly seen on one side 
while it cannot be seen at all on the opposite 
side. These changes lead to much confusion 
and have at times been incorrectly diagnosed 
as fractures. These variations in the facets 
are difficult to detect because a scoliosis will 
change their appearance, as will posture, so 
that one must be meticulous in requiring that 
the patient lie on the table straight, and, 
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Fig. 9. Illustrating narrowing and marked 
elongation of the transverse processes, with up- 
ward tilting on the left and calcification of the 
iliolumbar ligament on the right. 


also, that the central ray pass through the 
vertebra at right-angles. 

This brings us to technic, which we will 
dismiss in a few words. As long as the pa- 
tient is as straight on the table as it is pos- 
sible for him to be, and the ray is accurately 
centered over the fifth lumbar, the position 
is not essential, for one secures a very satis- 
factory radiograph of the fifth lumbar with 
the patient prone, as in the examination of 
the gastro-intestinal tract, or supine, as in 
the examination of the urinary tract. When, 
however, an examination of the lumbar 
spine and sacrum is desired the supine posi- 
tion is naturally the position of choice, as 
one wishes the part to be examined to be 
the one nearest the film. 

To demonstrate the relation between the 
transverse processes and the iliac crests the 
ray should be directed upward at a 45- 
degree angle. 

Stereoscopic examination, though often 
of the greatest possible assistance, is not 


essential. The direct lateral is by far the 


Fig. 10. Illustrating narrowing and _ shorten- 
ing and slight upward tilting of the transverse 
processes of the fifth lumbar vertebra. Note that 
this vertebra also shows slight variation in the 
inferior articular facets. 


more important. Here, again, one must 
exercise great caution that the patient lies 
directly on his side and that the ray passes 
through the lumbosacral joint at  right- 
angles. 

All of these examinations should be made 
on the Potter-Bucky diaphragm, and it is 
often of great assistance if a small cone be 
used. There are no definite factors such as 
voltage, milliamperage, time, and distance to 
be advocated. It seems better to allow the 
individual operator to select the technic best 
suited to his needs. One point, however, 
should be stressed, which is that from one- 
half to one millimeter of aluminum should 


always be superimposed as a filter between 


the patient and the tube. 

Having considered the congenital anom- 
alies and arrived at the conclusion that there 
must be an average standard normal fifth 
lumbar vertebra, we will briefly enumerate 
the pathological changes encountered in the 
fifth lumbar vertebra. 

In order that the roentgenologist may be 
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Fig. 11. Illustrating narrowing of the trans- 
verse processes of the lumbar vertebra. Note 
that the laminz of the spinous processes are also 
narrowed and that the right is narrower than 
the left. There is also an abnormality in the 
spinous processes of the first segment of the 
sacrum, showing that numerous’ congenital 
anomalies are often associated. 


able to give a comprehensive interpretation 
of his findings it is necessary to have a 
routine for examination of the spine. 

First, it should be our aim to educate our 
clinical consultants so that they will give us 
specific information as to what portion of 
the spine they wish us to examine, and 
localize the area as accurately as possible 
by their physical examination, thus assuring 
not only economy in time and expense: but 
a better examination and more information 
from the roentgenologist. 

In the actual interpretation of the roent- 
genograms of the spine in any portion, we 
must consider what Baetjer terms the “laws 
of probabilities as to sex and age.” 

In regard to sex, one will find fracture 
and other evidences of injury more fre- 
quently in the male than in the female. 
Again, in the lateral projection, the angle 
between the fifth lumbar vertebra and the 
first segment of the sacrum is slightly more 


FIFTH LUMBAR VERTEBRA 


Fig. 12. Illustrating the impinging of the left 
transverse process of the fifth lumbar vertebra 
on the ilium. This film was exposed with a 45° 
upward direction of the central ray. 


acute in the female than in the male, because 
of the greater depth and width of the female 
pelvis. 

In regard to age, if we are examining a 
child the stages of development of the 
epiphysis will be encountered, whereas in the 
adult one may expect to find the changes in- 
cidental to advancing age, namely, roughen- 
ing or irregularity of the joint surfaces; 
narrowing or beginning narrowing of the 
intervertebral discs; so-called lipping, and 
other evidences of arthritic changes of the 
margins of the bodies; beginning loss of 
detail in the trabeculz in the bones, and a 
tendency to calcification in the intervertebral 
discs. 

In addition to the changes incident to age 
and sex we must consider postural changes. 
Such changes in adults, especially in labor- 
ers, are common and result from muscle 
At times these postural changes 
may result from faulty carriage or posture 
acquired by children, who either sit hunched 
over their desks in school or acquire a 
slouch from rapid growth and_ timidity 


exertion. 
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Fig. 13. Illustrating the bilateral impinging of 
the transverse processes on the ilium. 


about their height. There are other postural 
changes which develop entirely apart from 
both occupation and habit, such as those 
from rickets, occurring in infancy, which 
produce exaggerated physiological curves of 
the spine, causing slight wedging of one or 
more of the vertebrz. These changes due to 
sex, age, and posture do not apply to the 
fifth lumbar vertebra exclusively, but are 
noted in all the vertebrz. 

Likewise, we would like to mention one 
point which applies to the entire spine as 
well as to the fifth lumbar vertebra, which 
is of paramount importance in differential 
diagnosis of disease conditions in the spine, 
namely, that if one sees, when examining a 
lesion of the spine, that a body or bodies are 
involved and the intervertebral discs are 
clear and of the usual width, one knows that 
this is pathognomonic of malignant disease. 
If, on the other hand, the cartilage of the 
intervertebral disc is destroyed, one knows 
that the condition is due to injury, tubercu- 
losis, or some other type of infection, be- 
cause malignant disease, be it sarcoma or 


carcinoma, never involves the cartilage. 


Fig. 14. Illustrating non-fusion of the laming 
of the spinous processes of the fifth lumbar 
vertebra, with the one on the left side shorter 
and lower than on the right and a beginning 
sacralization of the left transverse process. 


The disease processes which involve the 
fifth lumbar vertebra are practically the 
same as those that involve the other portions 
of the spine. Probably the rarest disease 
encountered in the fifth lumbar vertebra is 
tuberculosis, the so-called ‘‘Pott’s disease,” 
which seems to affect the upper lumbar and 
dorsal vertebree with much more frequency. 
It does, however, occur, as in one case in 
our series. When present, it shows the same 
characteristics as noted in the other portions 
of the spine, namely, an erosion of the body 
of the vertebra, with a moth-eaten appear- 
ance, softening which causes collapse of the 
body, and involvement of the intervertebral 
disc, with destruction of the cartilage. This 
may occur both in the intervertebral disc, 
between it and the fourth lumbar vertebra, 
and between the fifth lumbar and the sa- 
crum. There will not, however, be noted the 
kyphosis seen in the other portions of the 
spine, though there will be a straightening 
of the lumbar lordosis. 

Osteomyelitis is also a condition of rare 
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Fig. 15. Illustrating congenital anomaly and 
non-union of the lamin of the spinous processes 
of the fifth lumbar vertebra. The one on the left 
is higher and longer than the lamina on the 
right. 


occurrence in the fifth lumbar vertebra. It 
is here characterized by changes similar to 
those noted in osteomyelitis in any other 
bone of the body, with, again, an involve- 
ment of the intervertebral disc. 

The bone diseases coming under the group 
of osteitis deformans are not infrequently 
found involving the fifth lumbar vertebra. 

Osteitis deformans causes a condensation 
of the bone, with irregular distribution of 
new hone and other changes of decalcifica- 
tion in other bones of the skeleton. The 
body of the vertebra is definitely increased 
in density as seen by the X-ray films, and 
the only condition which is necessary for a 
differential diagnosis is the osteoplastic type 
of metastasis resulting from carcinoma of 
the prostate. This differential diagnosis is 
sometimes impossible from the radiographs 
alone, if the other bones in the body are not 
involved by the osteitis deformans. We 
must, then, depend upon the history and 
physical findings. : 


Osteitis fibrosa cystica may also involve 


Fig. 16. Illustrating very beautifully congen- 
ital anomaly, namely, non-fusion of the laminz 
of the spinous processes of the fifth lumbar 
vertebra and laminz in proximation. The left is 
slightly shorter than the right. 


the fifth lumbar vertebra as well as the other 
vertebrae and bones of the skeleton. The 
changes will be very similar to those noted 
in osteitis deformans except there will prob- 
ably not be as much evidence of bone pro- 
duction as in the former condition. Here 
again a differential diagnosis depends upon 
the other portions of the bony skeleton. 

Osteomalacia also involves the bones of 
the spine and here is characterized by a gen- 
eral decalcification, with no evidence of new 
bone formation but deformity of the bodies 
of the vertebra, including the fifth, as the 
result of pressure from the weight of the 
body. The intervertebral discs will not be 
involved in this condition. In the two pre- 
viously described conditions they may be in- 
volved by arthritic changes. 

Malignant disease involving the fifth lum- 
bar vertebra is manifested by two different 
types, the first of which is the osteoclastic 
type of metastasis, which shows a decalcifi- 
cation, with destruction of the body of the 
vertebra, which may involve one portion of 
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Fig. 17. Illustrating congenital anomaly in 
lack of fusion of the laminz of the spinous pro- 
cesses of the fifth lumbar vertebra. In this case 
the lamine on the left side is wider and lower 
than that on the right. This also illustrates non- 
fusion of the spinous processes of the first seg- 
ment of the sacrum and the fourth segment of 
the sacrum. 


the vertebra in the beginning and later the 
entire vertebra. The striking feature of 
this that the 
discs are always normal, both between the 
fourth and fifth lumbar vertebra and the 
fifth lumbar vertebra and the sacrum. 


condition is intervertebral 


The osteoplastic type of metastasis causes 
very definite eburnation and the body of the 
vertebra appears very white and dense when 
viewed on the roentgenograms. There is no 
destruction of the body in this condition and 
its normal contour in outline remains the 
same. 

In our experience we have never encoun- 
tered a sarcoma involving the fifth lumbar 
vertebra. This, of course, does not rule out 
such a condition. 

One would expect to find in sarcoma the 
typical picture of sarcoma involving the 
other bones, with possibly the sun-ray distri- 
bution of the spicules of new periosteal 


bone. There would, of course, be a destruc- 


Fig. 18. Illustrating asymmetry in the infe- 
rior articular facets of the fifth lumbar vertebra. 
The one on the left is smaller and shorter and 
on a higher plane than that on the right. 


tion of the body. The other types of sar- 
coma, such as endotheliomyeloma, have been 
known to attack the fifth lumbar vertebra. 
Here they show the characteristics of this 
tumor in other portions of the skeleton. 

Multiple myeloma involves the bones of 
the spine but only as a very late development 
in this type of bone tumor. Probably the 
commonest disease encountered in the fifth 
lumbar is the so-called hypertrophic osteo- 
arthritis. This is characterized by roughen- 
ing of the articular facets, the upper and 
lower margins of the bodies, and, as the 
process continues, the formation of osteo- 
phytes or so-called “hooklets’”’ on the mar- 
gins of the articular surfaces—also asso- 
ciated with a narrowing of the intervertebral 
discs. 


INJURIES 


Let us consider the question of injuries. 


If we stop to consider the construction of 
the fifth lumbar vertebra and consider the 
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Fig. 19. Illustrating asymmetry in the develop- 
ment of the articular facets; also the joint 
line on the right side in the articulation of the 
lumbar vertebra and the sacrum, whereas on the 
left the articular line cannot be made out. 


fact that it is placed in a position between 
the ilia and on top of the sacrum and sup- 
ported by large tendons and muscles, we will 
realize that fractures of the body of this 
vertebra are rare and can be caused prob- 
ably only by very severe direct violence. In 
marked crushing injuries of the pelvis, when 
the patient sustains ring fractures and dis- 
location of the bones, it is very rare to find 
the fifth lumbar vertebra involved. Prob- 
ably the most frequent injury encountered is 
a fracture of one of the transverse processes. 
We can see that this would probably be the 
most frequent injury, when we consider that 
marked bending to one side forces the trans- 
verse process against the ilium and in this 
way causes a fracture. Of course, compres- 
sion fractures of the body of the fifth lum- 
bar vertebra do occur, but with not nearly 
the frequency that is encountered in the 
bodies of the dorsal and other lumbar ver- 
tebra. At times one sees a fracture through 
one side of the body of a lumbar vertebra. 
This, however, is again very rare and is 


Fig. 20. Illustrating the very small inferior 
articular facets sometimes encountered when ex- 
amining the fifth lumbar vertebra. Their artic- 
ulations with the articular facets of the sacrum 
are fairly normal. 


probably caused by a lateral bending injury. 

All of the conditions described above are 
causes of low back pain. It is common, how- 
ever, to examine patients with such a symp- 
tom, to be able to rule out injury and disease, 
and yet the patient may continue to have 
this annoying symptom of pain. How, then, 
is this to be explained? There have been, and 
still are, heated arguments raging over the 
subluxation and 


question of sacro-iliac 


sacro-iliac disease. One feels no hesitancy 
in admitting that the latter is unquestionably 
a pathologic entity. However, an establish- 
ment of the diagnosis by the use of the 
roentgen ray is a very doubtful procedure. 
It is not uncommon for the roentgenologist 
to discover what appears to be definite 
changes in the right sacro-iliac joint, vet 
much to his chagrin to find at operation that 
the left sacro-iliac joint is diseased and the 
right normal. Also, normal-appearing sacro- 
iliac joints on the roentgenogram may be 
found at operation to be diseased. 

The author wishes to state emphatically 
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Fig. 21. Illustrating another type of congenital 
anomaly clearly showing a developmental anomaly 
in the body of the fifth lumbar vertebra. Note 
that the right lateral mass is much larger than 
the left. This also illustrates lengthening of the 
transverse processes, with impingement upon the 
sacrum. 


that he has never discovered a subluxation 
of the sacro-iliac joints in the absence of as- 
sociated fracture of the sacrum, ilium, or 
other pelvic bones, and further, that he does 
not believe that sacro-iliac dislocation ever 
occurs in which there is no fracture of the 
other pelvic bones. 

This brings us to the consideration of a 
condition which is found to be much more 
common than was previously thought to be 
the case, and which in the writer’s opinion is 
one of the greatest, if not the greatest, cause 
of low back pain. This condition is a for- 
ward displacement of the fifth lumbar ver- 
tebra upon the sacrum, and is known as 
spondylolisthesis. Other conditions, such as 
postural and developmental changes, deform 
the fifth lumbar vertebra but do not cause 
Rokitansky, Kilian, and Spaeth 
have advanced theories as to the etiology of 


dislocation. 


this lesion. Many others have made observa- 


tions to explain its occurrence. Eighteen 


Fig. 22. Illustrating the apparent asymmetry 
in the lower articular facets of the fifth lumbar 
vertebra, and showing how easily one may be- 
come confused as the apparent asymmetry in de- 
velopment is probably not a developmental 
change but due to a rotation of the body of the 
fifth lumbar as the result of a scoliosis and rota- 
tion of the lumbar vertebra above. 


such cases appear in the literature from 1838 
to 1892, and there are unquestionably nu- 
merous other cases which have not been re- 
ported. 

Lamble’s investigation offered as proof of 
this spondylolisthesis, congenital malforma- 

some with fetal 
Arbuthnot Lane more 
recently has claimed that it may possibly be 


tion, connected in way 


hydrorachis. Sir 


an acquired deformity due to excessive 
weight-bearing. Neugebauer’s theory is that 
imperfect ossification of the lamine or 
spinous processes of the fifth lumbar verte- 
bra is frequently found in this condition. 
It is also true that the laminz are ununited 
to the pedicles. This is substantiated by the 
fact that spondylolisthesis is often found in 
children of varying ages. George cites that 
he has found it in children as young as seven 
years of age. 

One must admit that repeated trauma 
over a period of time might produce such 4 
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Fig. 23. Illustrating an osteoplastic type of me- 
tastasis involving the second lumbar vertebra. Note 
the marked increase in the density of the vertebra. 


condition, but trauma sufficient to displace 
a lumbar vertebra, especially the fifth, would 
bring this fact very forcibly to the attention 
of the patient or his family, if the patient 
is a child; whereas, in many of these cases 
in children no history of a trauma severe 
enough to cause this anterior displacement 
can be elicited. 

George and Leonard in their comprehen- 
sive monograph classify these cases in three 
groups, which three groups we shall take 
the liberty of quoting here. 

(1) Cases in which there are congenital 
anomalies. (Series of cases of children with- 
out exception have shown a defective lamina 
or spinous process, congenital in origin. In 
the adult cases, we consider congenital 
anomalies of the lamina: and spinous process 
the most frequent anatomical observation. ) 

(2) Cases in which there are no an- 
atomical defects or anomalies but a history 
of direct trauma. 

(3) Cases in which there is a history of 
direct trauma and a congenital anomaly of 
the bony structure of the fifth lumbar ver- 
tebra. This may also occur from anomalies 


Fig. 24. Demonstrating primary osteogenic sar- 
coma of dorsal spine. Note the non-involvement of 
the intervertebral discs, which is characteristic of 
malignant disease of the spine. 


in the articular processes of the sacrum with 
the fifth lumbar vertebra. 

One would think that the non-locking type 
of articulation would be a common contribu- 
tory cause to this anterior slipping, but we 
find in studying a large series of cases that 
this type is of such frequent occurrence that 
it minimizes this possibility. A study of the 
articular processes in serious injury would 
show that the abnormal or non-locking type 
occurs as frequently as what we consider the 
normal or locking type. 

We should consider first the mechanics of 
Normally, these articulations 
do not bear weight, being merely guiding 
planes on which gliding motion takes place. 
In the lumbar region there are definite inter- 
and external articular processes in the sagit- 
tal plane to check rotation. 
the lumbosacral junction Nature has at- 
tempted to 
more or less rotation. 


this region. 


However, at 


increase motion by adding 
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Fig. 25. Illustrating compression fracture of the 
fifth lumbar vertebra. Note collapse of body. 


The fifth lumbar vertebra is placed in a 
precarious position because it is at the junc- 
tion of the mobile spine and the immobile 
sacrum and at the point at which a sharp 
change in the direction of the spinal column 
takes place, and, as flexibility and strength 
are always opposed, added rotation further 
jeopardizes the joint. 

By inclining the articulations outward, 
the 
found in the thoracic 


thus approximating antero-posterior 


type of articulation 
region, rotation is gained. However, when 
these articulations are asymmetrical they re- 
sult in unequal rotation, which also con- 
tributes to weakness of the part. Further- 
more, when these articulations are associated 
with a poor muscular or ligamentous devel- 
opment, or if there is a settling down on 
these articular processes from any cause, a 
very potent reason for disability or abnor- 
mality is established. 

Mills considers the type of articular proc- 
al 


esses in the Jumbosacral region as etiologic 


According to 


in certain cases of scoliosis 


Hibbs, it is evident that fractures and dislo- 
cations in this region are practically always 


the result of rotating action, regardless of 


Fig. 26. Antero-posterior view illustrating old 
Pott’s disease involving the fifth lumbar vertebra, 
with destruction of the body and the intervertebral 
discs, and complete ankylosis of the third, fourth, 
and fifth lumbar vertebre and the sacrum. 


how the force is applied. The lumbosacral 
junction carries all the superimposed weight 
of the body, because the center of gravity 
of the body is approximately in the upper 
lumbar region and the weight-bearing line 
Normally the body 


weight is carried entirely on the first sacral 


of the spinal curves. 


body and not on its articular processes. 
Pelvic tilts and movements cause a shifting 
of the weight to other parts of the body. 
They never decrease the weight but at times 
it is increased by these changes in position or 
by the added strain of lifting and weight- 
hearing. ‘This increase in weight by changes 
in position is best illustrated by a lever on 
a fulcrum. If the lever is placed horizon- 
tally over the fulerum so that it is balanced, 
the force will be a certain amount. How- 
ever, if the lever be moved so that one arm 
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is extended farther out and the horizontal 
position be maintained by balancing from 
the short end, we find that the pressure 1s 
considerably increased, depending upon the 
difference in length of the two arms of the 
lever. 

The lumbosacral joint presents a similar 
condition. The full effect of the weight is 
transmitted to this juncture regardless of the 
position of the weight. This is converted 
into a shearing strain between the fifth lum- 
bar and the first sacral bodies. This shear- 
ing force is controlled alone by the angle of 
the superior surface of the sacrum. 

From the above one can see that any in- 
crease in the sacrovertebral angle increases 
the shearing strain and the tendency of the 
fifth lumbar vertebra to slip forward or for- 
ward and sideways because of the increase 
in the shearing strain. Other factors which 
normally tend to counteract this instability 
are muscles in tone, which are important 
aids and by their action with the ligamen- 
tous attachments maintain as perfect a bal- 
ance over this joint as is possible. 

The ordinary ligaments of fibrous tissue 
in themselves are of limited value, because 
they must be sufficiently relaxed to allow 
motion. The most important ligaments are 
the elastic interspinal and the interlaminal, 
the latter more especially. They not only 
resist exaggerated motion and displacement 
of the vertebra, but, if this should take 
place, tend to draw them into normal posi- 
tion again. 

The intervertebral discs are the most im- 
portant bonds of union between all the verte- 
brie, but especially between the fifth lumbar 
and the sacrum. They act as effective shock 
absorbers, but this action is somewhat di- 
minished in the disc between the fifth lumbar 


and the sacrum, as it is narrowed posterior- 
ly, due to assuming the upright position. 
Another factor in stabilization is the shape 
of the first sacral segment. 


In an attempt 
to create a good platform for the fifth lum- 


Fig. 27. Illustrates extensive hypertrophic osteo- 
arthritis, with bony bridging and hooklet formation. 


bar to rest on, a platform from which there 
will not be too great a tendency to slide, 
Nature has so constructed the first sacral 
body that it is nearly always built out under 
the fifth lumbar to some degree, thus par- 
tially nullifying the effect of the sacroverte- 
bral angle and greatly diminishing the shear- 
ing stresses. The extent of the lordotic curve 
of the lumbar region is determined by the 
shape of this body plus the shape of the 
fifth lumbar vertebra. 

The spinous processes and the laminz are 
The 


closer they are to each other the shorter and 


also of importance in_ stabilization. 


stronger are the ligaments, giving more sta- 
bility to the part. The spinous processes, 
because of freer motion at the lumbosacral 
junction, are comparatively small and at a 
greater distance from each other than in 
other parts of the spine, but when abnormal- 
ly there is contact between the processes in 
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this region a definite source of pain is 
created. 

There may be partial or complete absence 
of the neural arch of the first sacral, result- 
ing in a part of distinctly lessened stability 
because of thinner and longer ligaments. It 


Fig. 28. 
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joint which normally is more or less yn. 
stable is made increasingly so by anything 


which by its unequal or abnormal develop- 
ment creates abnormal or asymmetrical mo- 
tion. 

In Morris’s “Anatomy” the sacrovertebral 


Chart of lateral lumbar illustrating the method of obtaining the 
lumbosacral angle and also the angle made by 
sacrum from which the shearing strain is determined. 


the superior surface of the 
The line “X” is the 


vertical upright, approximately the line of spinal weight-bearing. Line “Y,” 
approximately the center of the first two sacral bodies. The intersection of the 
lines “X” and “Y” gives the lumbosacral angle. The line “B” is a horizontal 
line running through the uppermost limit of the body of the first sacral seg- 
ment. Another line “A” is that drawn through the superior surface of the first 
sacral segment. This gives the angle made by the superior surface of the first 
sacral segment, and it is from this angle that the shearing force is determined. 


has been estimated anatomically that about 
15 per cent of all persons are so affected. 
Occasionally that 
show a non-fusion of the first sacral body 
to the second and which clinically exhibit 
more or less motion. Such types of incom- 
plete development are frequently character- 
ized by lumbosacral pain and disability. A 


cases are encountered 


angle is given as 117 degrees in the male 
and 130 degrees in the female. This angle 
depends on the pelvic obliquity, which aver- 
ages, according to Morris, 155 degrees in 
the male and 150 degrees in the female. 
The above is of value only from an ana 
tomic point of view, the important angle be- 
ing that obtained from the plane of the su- 
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ace of the first sacral and the 
because on it rests all of the 
This angle varies 


perior surf 
horizontal, 
actual effective strain. 


from 28 to 80 degrees and averages about 
42.5 degrees. 
The Clinical Orthopedic Society appointed 





Fig. 29. Tracing to demonstrate the displace- 
ment of the fifth lumbar vertebra forward, with 
a marked increase in the normal angle and break 
in contour of the neural canal. 


a committee to investigate backache. Their 
report’ is based on a questionnaire which 
was sent to 250 leading American orthopedic 
surgeons. The Committee’s summary of the 
replies received to this questionnaire shows, 
as is to be expected, that there are many 
opinions on low back pain, but on the whole 
there is a fairly definite agreement as to the 
main causes of backache, which they state 
have been proven to be, broadly, arthritis, 
trauma, and posture. 

Arthritis may include osteo-arthritis, and 
the toxic conditions due to intestinal ab- 


2Jour. Bone and Joint Surg., April, 1928, X, 290. 
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sorption, or foci of infection including the 
teeth, tonsils, sinuses, gall bladder or other 
points. 

Traumatic conditions, as the name im- 
plies, include those forms of backache which 
are the results of direct trauma. 


\ 


\ 


Fig. 30. Illustrating a more advanced case of 
anterior displacement of the fifth lumbar on the 
sacrum and a greater exaggeration in the break 
in outline of the neural arch. 


Postural backache is due to static errors 
resulting in muscular and ligamentous strain 
due to improper alignment. 

The so-called anomalies of the fifth lum- 
bar vertebra and the first sacral segment 
described above can reasonably be put in 
the postural group. They in themselves 
probably do not begin to cause pain until 
their has disturbed by 
trauma, which may be entirely dispropor- 
tionate in severity with the resulting disabil- 
ity, or as a result of postural defects. 

Although these three types are apparently 
clearly differentiated they are in reality 
closely associated and one form may induce 


alignment been 
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one or both of the others, so that in chronic 
backache all three may have played an im- 
portant part. 

Much has been written and many explana- 
tions given, but one may state without fear 
of contradiction that we have made very 





Fig. 31. 
case of forward displacement of the fifth lumbar 
vertebra and is really almost a subluxation. 


This tracing illustrates a very extreme 


little, if any, advance in our knowledge of 
this subject. Excluding the definite findings 
of disease or injury to the lumbar vertebr 
which we will admit are a cause of back- 
ache, we feel that, viewing these problems 
purely from a roentgenological standpoint, 
we cannot account for backache by the 
roentgen findings in these cases of anatomi- 
cal variations from the accepted standard 
normal. This conclusion is forced upon an 
experienced observer by the fact that these 
variations in development occur with sur- 
prising frequency and are so very commonly 
encountered in patients who do not have low 
back pain. Further, we know that all of 
these patients showing developmental anom- 
alies have had them since birth. Then why 
is it they have gone years without backache ? 
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Then why, with no severe trauma and with 
no change in the condition of the anatomical 
variations as demonstrated on the radio- 
graph, should they suddenly develop back- 
ache? 

Spondylolisthesis, as stated above, is, in 
the author’s opinion, a frequent cause of low 
back pain; yet even in this condition patients 
are seen who, showing a marked spondy- 
lolisthesis, have no backache. 

In conclusion it is obvious, therefore, that 
it is not within the province of the roent- 
genologist to voice an opinion that the de- 
velopmental change or the spondylolisthesis 
encountered in the individual case is the 
cause of that individual’s backache, especial- 
ly when we consider the complicated ar- 
rangement of the ligaments and muscles in 
the lumbosacral region. 

We venture to predict that the explana- 
tion of low back pain, in the cases in which 
the roentgen examination excludes fracture 
and disease as causes, though it may demon- 
strate developmental variations and even 
spondylolisthesis, will be reached by study 
of the arrangements of the ligaments and 
deep muscles and the mechanism of the 
lumbosacral region and not by the roentgen 
examination. 
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DISCUSSION 


Dr. H. P. Dous (Detroit, Michigan): 
This is a timely subject and one which 
merits considerable study—I do not believe 
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that too much information can be gathered 
concerning it. It is a very difficult thing 
to tell, in individual cases, the cause of a 
patient’s back paining him. 

I believe that a uniform technic is an im- 
portant thing in these cases. In the first 
place, of course, one should take a stereo- 
scopic film in the postero-anterior position. 
Recently we have taken them at about 45 
degrees, whereas we had been using 25 de- 
grees. In using the 45-degree angle, you 
get a truer picture of the fifth lumbar 
vertebra—good detail, of course, goes with- 
out saying. 

It has been my custom to distinguish be- 
tween sacralization, wherein the lateral pro- 
cesses of the fifth lumbar vertebra are anky- 
losed to the top, and what I call pseudosac- 
ralization in cases in which they do not be- 
come fused. I believe that in cases in which 
they are fused, one should not attribute too 
many symptoms ¢o the condition. If they 
are not fused, the matter is left open to 
question. Personally, I do not attribute 
many symptoms to this condition. 

In spondylolisthesis I have always felt 
that there must be some congenital abnor- 
mality in the articulation to allow this to 
take place. It is a strong articulation if 
there are no abnormalities present and I 
doubt if it takes place when the bones in this 
area are normally formed. 





Dr. L. T. LeWartp (New York City): 
This paper, as Dr. Doub has just said, is 
very important. Dr. Belden called atten- 
tion to the possibility of mistaking a condi- 
tion such as Paget’s disease for secondary 
malignancy. I have seen that happen in 
several instances, where diagnoses had been 
made of secondary carcinoma, suggesting 
disease of the prostate or breast as the pri- 
mary lesion, and further examination by the 
clinician has failed to show any primary dis- 
ease. And I have seen cases in which the 
patient had primary operable disease and the 
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operation was held up because of Supposed 
secondary carcinoma, which did not really 
exist. In one case, carcinoma of the trans- 
verse colon, associated with suspicious ap 
pearances in the lumbar vertebrz, was diag- 
nosed by two roentgenologists as secondary 
carcinoma. The proposed operation ia 
cancelled. The case was then referred to 
me and I decided that the operation should 
not be held up. The carcinoma of the colon 
was resected, and now, a year later, the 
only complaint of the patient is that she is 
getting too stout. 

I think Dr. Belden also showed one case 
of a lesion in the seventh dorsal. In cases 
with a history of traumatism, one has to be 
very cautious in the diagnosis of a compres- 
sion fracture, where the condition is really 
due to a maldevelopment of a dorsal verte- 
bra. I have watched some of these cases 
for a considerable time and have seen no 
changes, and in one or two of them 
there has been no history of trauma. One 
has to be very guarded in his interpretation 
of an abnormal vertebra in this region. 
Also, the late senile and so-called occupa- 
tional changes and those due to osteo- 
arthritis, with peculiar partially collapsed 
vertebrae, should be observed for some time 
and an attempt made to correlate any real 
traumatism with the so-called lesion. | 
have one case now, in which instance no at- 
tention was paid to the region of the trauma 
—the patient was struck on the head. | 
think there were three narrowed vertebra, 
together with marked osteo-arthritis, and an 
attempt has been made to attribute these 
changes to the trauma on the head, which, 
of course, is an error. 


Dr. Wricut (Toronto, Ontario, Cat- 
ada): I have been studying the question 
of the fifth lumbar vertebra and the sacto- 
iliac region from the radiological standpomt 
and the orthopedic, and I may say that 
gradually the orthopedic standpoint has pre- 
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Dr. Belden admits that in the 


dominated. 
fifth lumbar vertebra there are many anom- 
alies, and that one cannot interpret them 
from the symptom of pain as a guide, be- 
cause there is much involved in the subject 


which is not known. From the orthopedic 
standpoint I could bring you X-ray films 
which show definite displacement of the 
sacro-iliac, with separation of the symphysis, 
in which there is no fracture of the pelvis. 
I have seen cases in which the X-ray film 
shows nothing definitely abnormal, while 
clinically there is pain and one or more def- 
inite signs of a mechanical traumatic lesion. 
A manipulation elicits an audible cracking 
sound. The clinical signs, including the 
pain, disappear. The patient is well and 
happy, though we have not cured him by 
suggestion. The conclusion must be that 
there is present a lesion which cannot be 
demonstrated by the X-ray. Therefore, I 
say that the radiologist goes too far afield in 
saying there is no lesion of the sacro-iliac 
joint because he cannot see one on the radi- 
ograph. 


Dr. Byron H. Jackson (Scranton, Pa.) : 
For a good many years we have been 
hearing papers about the sacro-iliac joint. 
I heard one in Chicago some years ago 
which ended just where we are now. We 
admit we can never tell anything about the 
fifth vertebra until we all make our roent- 
genograms in the same way. I would like 
to suggest a method which in my hands ap- 
pears satisfactory, and I would like you to 
try it, to see if you do not get your views 
of the spine always in the same way. 

My great difficulty has been in holding the 
patient still. When you turn the patient on 
the side, you have many factors which 
change the position of the spine. This is 
the way we do it: We lay the patient on 
a board about seven feet long, on the table. 
The board extends over the table a little so 
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that it can be lifted. This board is then 
elevated five inches and held in this position 
by blocks. The Bucky diaphragm is fas- 
tened to an old tube stand, and can be lifted 
up and down and turned to make the lateral 
views with the patient lying on his back. 
The only thing one has to say to the patient 
is, “Don’t move.” One can set the Bucky 
diaphragm four times, the patient not moy- 
ing, and one can get any sort of film he 
wants; for instance, for 400 ma.-sec. while 
the patient lies on his back. 


Dr. BELDEN (closing): As Dr. Doub 
has said, I feel that the stereoscopic exam- 
ination of the fifth lumbar vertebra is of 
great importance, but I also feel that the lat- 
eral projection of the fifth lumbar is of even 
greater value and should never be omitted 
in an examination of this region. 

We were probably too dogmatic in mak- 
ing the statement that a sacro-iliac disloca- 
tion never occurs without injury to the other 
bones of the pelvis. In the case cited in the 
discussion, it would seem that this conten- 
tion was borne out in that the dislocated 
sacro-iliac joint was associated with the 
widening of the pubic joint. This is cer- 
tainly evidence that there must have been 
some other injury to the pelvis. It has never 
come within my experience to see a displace- 
ment of the sacrum in regard to the ilium 
without demonstrating injury to the other 
bones of the pelvis. 

One cannot come out flatfootedly and say 
that there is no displacement or subluxation 
of the sacro-iliac joint because the X-ray 
examination is negative. It would seem 
better to qualify this statement and say that 
the X-ray examination does not show any 
variations from the normal, but that this 
does not rule out a slight slipping in the 
sacro-iliac joint. 

In Dr. Jackson’s discussion he brought 
out a splendid point, that of radiographing 
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the lumbar spine laterally with the patient and hope that we will have much better re. 
in the supine position. I, for one,am going sults, particularly as to the anatomical rela. 
to try this with a great deal of enthusiasm, tion of the parts. 


The Diagnosis of the Mesenterium Com- teen cases were cured after only one treat. 
mune. Theodor Weiss. Ré6ntgenpraxis, ment. Children with hemangiomas should be 
Aug. 1, 1930, IT, 697. treated as soon as possible after birth, because 

Four cases are described, in which a mesen- the hemangioma often grows considerably in 
terium commune could be demonstrated the first few weeks. Roentgen therapy should 
roentgenologically. This congenital anomaly not be tried, as it is inferior to radium therapy. 
is characterized by the fact that the duode-  Forssell’s technic was used, giving only rela- 
num does not rotate towards the left, but that tively small doses of radium spread over a 
it goes into the jejunum in the midline or on long period of time and with long intervals, 
the right side, and that the ascending colon is This technic is the only means of getting good 
found in the midline and not on the right cosmetic results. 
side. The importance of the roentgenologic H. W. Herxe, M_D. 
diagnosis for the clinician is emphasized. 


H. W. Herxe, M.D. Bilateral Disease of the Os Naviculare 
= Pedis in Adults. A. Wilke. R6ntgenpraxis, 
Birthmarks and Their Treatment. Gun- August 15, 1930, II, 751. 
nar Andrén. Rontgenpraxis, Sept. 1, 1930, In a sixty-year-old woman a bilateral nar- 
II, 794. rowing of the os naviculare was found on the 
One hundred and eighteen cases of he- roentgenogram, the appearance of which sug- 
mangiomas, treated between 1909 and 1924, gested Kohler’s disease. The history dated 
with radium at the Radiumhemmet, are report- back for many years, and the author believes 
ed. Seventy per cent of them showed cosmeti- this diagnosis to be most probable. Only 
cally good results, and in 30 per cent consider- three such cases have been described in the 
able improvement was noted. In no case did a__literature. 
secondary radium atrophy take place. Six- H. W. Herxke, M.D. 
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UROSELECTAN AS A MEDIUM FOR VESICULOGRAPHIC 
STUDY? 
A PRELIMINARY REPORT 
By ERNEST G. MARK, M.D., Kansas City, Missovri 


ADIOGRAPHIC study of the vasa, 

vesicles, and ejaculatory ducts has 

been abortively attempted during the 
past seventeen years. With the exception 
of the work of Sargent (1), who, in 1929, 
reported on over two hundred cases in which 
vesiculography had been done, there is no 
illuminating study in the literature. This 
we believe to be due to two factors: (1) 
The difficulty of so injecting the seminal 
tract as to procure the essential pictures; 
(2) the difficulty of securing a proper me- 
dium for injection. 

In 1905, Klotz (2), of New York, first 
suggested and accomplished injection of the 
ejaculatory duct via the endoscope. [ight 
years later, in 1903, we (3) presented a 
urethroscope using air inflation through 
which we were enabled to accomplish the 
same purpose, using a specially constructed 
silver canula having a_ shouldered tip. 
Credit was not given Klotz at this time as 
we were unaware of his work. In 1913, 
selfield (4) published a short article on the 
subject of vesiculography in which injection 
was done through a vasostomy wound. In 
1918, Millstone (5), in a brief article, re- 
ported on vesiculograms done through a 
vasostomy incision. This writer made use 
of a 10 per cent collargol solution, as sug- 
gested by Belfield. The amount of medium 
used varied from 10 to 30 cubic centimeters. 

In 1920, Young and Waters (6) again 
demonstrated the possibility of injection of 
the ejaculatory duct through the urethro- 
scope. No mention was made by them of 
any former work of this character. Roent- 
genograms were made, using thorium as a 
medium. In 1926, Belfield and Rolnick (7), 
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using iodized oils through an incision in the 
vas, were able to secure some excellent 
vesiculograms. Sargent, referred to in the 
beginning of this article, made use of sim- 
ilar oils. Belfield and Rolnick state that 20 
per cent sodium iodide and 10 per cent 
sodium tetraiodophenolphthalein gave rela- 
tively poor shadows as compared with col- 
largol in 10 per cent solution or thymol 
iodide combined with cod liver oil. They 
warned against the use of the iodized oils in 
tuberculosis of the genital tract, as did Sar- 
gent. The same writers state that the vis- 
cosity of lipiodol or iodipin makes their use 
unsuitable for vesiculography. Sargent fur- 
ther states that the tendency of the iodized 
oils to remain in the vas and vesicle over 
a long period of time, with a possibility of 
such media becoming the nuclei of foreign 
bodies, constitutes a contra-indication to their 
use. Again, catheterization after injec- 
tion for the purpose of obtaining a clear 
field in the prostatic urethra and bladder 
base failed to withdraw the oil, with conse- 
quent non-differentiating shadows. He esti- 
mates by means of a series of radiographic 
studies that where there is no obstruction in 
the ejaculatory ducts, emptying occurred in 
from two to five days, though this period 
might be markedly increased where there 
was pathology in the wall of the vesicle or 
where the ejaculatory ducts showed varied 
degrees of obstruction. In one instance in 
his series the shadowgraphic medium was 
observed to persist up to as long as three 
weeks, 

Sargent further proved conclusively that 
vasostomy, using non-irritating substances 
for injection, failed to produce in any in- 
stance obstruction of the vas or ejaculatory 
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Fig. 1. Case of hematospermia. 
taken immediately after injection. Bladder not 
catheterized. Ballooning of right vesicle, with 
loss of ramifications. Some blockage of ejacula- 
tory duct on right. 


Radiogram 


duct, while Rolnick and others have shown 
that irritating drugs injected into the vas 
often give rise to complete obliteration of 
its lumen. Following the injection of even 
a 12% per cent solution of sodium iodide 
into the ureters and renal pelves, an intense 
mucosal and submucosal infiltration is ob- 
served. One has but to follow his pyelo- 
gramed specimens to the pathologic labora- 
tory to be impressed with the truth of this 
statement. The use, then, of a 20 per cent 
solution of the same drug in the small lumen 
of the vas, with its ramifications and those 
of the vesicle, must produce a more intense 
reaction which, with a longer retention of 
the medium, must logically produce oblitera- 
tive changes. The objections to the use of 
lipiodol and like iodized oils have been men- 
tioned above. 


Fig. 2. Same case as shown in Figure 1, 
thirty minutes later with forced air-inflation of 
bladder. Ballooning of right vesicle still persists 
though there has been some loss of shadow- 
graphic medium. Twenty-four hours later no 
shadow could be seen. 


With the introduction of uroselectan to 
the profession for the purpose of intra- 
venous pyelography a wider use for this 
drug appealed to us. Its use for retrograde 
pyelograms in 40 per cent solution has, inso- 
far as we have been able to determine in our 
own work, been totally unattended by the 
usual reaction following pyelograms using 
1214 per cent sodium iodide as a medium. 
Its (uroselectan’s) use in 20 per cent solt- 
tion has given us far better retrograde pyelo- 
grams than when 12% per cent sodium 
iodide has been used. 

Neither in the intravenous use of uro- 


selectan nor in retrograde pyelography have 
any disturbances in tuberculous lesions 0! 
the urogenital tract been observed. It, there 
fore, seems to us that in this drug we have 
the most efficient and at the same time the 
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least harmful medium for vesiculograms. 
This has been accomplished through a vasos- 
tomy incision (under local novocaine anes- 
thesia, of course), without discomfort to 
the patient or reaction in the genital tract. 
A 40 per cent solution has been used, due to 
the thickness of the area to be penetrated by 
the ray. We have not used air-inflation of 
the rectum together with air-inflation of the 
bladder, as has been recommended, the latter 
procedure having proven quite sufficient for 
proper differentiation and study. Stereo- 
scopic negatives have been made, as is our 
custom in all urograms. Where no distinct 
obstruction has been noted there has been 
no evidence of the medium in the vas or 
vesicles at the end of twenty-four hours. 
As this cannot be explained on the theory of 
drainage through the ejaculatory duct, based 
upon Sargent’s studies and our own clinical 
experience, we are forced to the conclusion 
that an absorption of the drug has taken 
place. 

It has long been recognized that if, in 
doing a vasostomy for either therapeutic or 
diagnostic purposes, there is injected into the 
sheath of the vas or surrounding tissues any 
of the media heretofore used, marked re- 
action followed. This is especially true of 
collargol and sodium iodide, and, while the 
iodized oils do not produce the discomfort 
or tissue destruction observed with the above 
named drugs, they nevertheless act as for- 
eign bodies. Uroselectan, if injected sub- 
cutaneously, produces no reaction and is 
readily absorbed. 
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In a very large percentage of the cases in 
which vesiculographic study is indicated, the 
posterior urethra, and especially the veru- 
montanum, show such pathologic changes as 
to preclude injection through the urethro- 
scope by the method of Klotz. 

We are convinced, in fact, that vasostomy 
as a rule is productive of less trauma and 
discomfort than is retrograde injection 
through the ejaculatory ducts. Certainly, 
if vesiculography is to be permanently added 
to our diagnostic methods, vasostomy will 
prove by far the more simple and widely 
accepted procedure. The introduction of 
uroselectan has given us a perfectly safe 
drug in every particular for this work. On 
account of its rapid absorption, films in 
series Over a period of days cannot be done. 
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IRRADIATION THERAPY IN FUNCTIONAL OVARIAN 


DISORDERS’ 


By FRANCES A. FORD, M.D., Section on Therapeutic Radiology, The Mayo Clinic 


ROCHESTER, MINNESOTA 


LTHOUGH irradiation of the ovaries 
or hypophysis with suitable expo- 
sures to roentgen rays has been ac- 

cepted by many of the foremost gynecolo- 
gists as the most efficient treatment now 
available for ovarian insufficiency, there are 
still uncertainties in the minds of many prac- 
titioners and radiologists in regard to the 
optimal dose to be employed, the degree of 
success and duration of results to be antici- 
pated, and the safety of repeated irradiation. 
Since these facts can be determined only by 
accurately reporting various experiences, | 
have reviewed the cases treated by this 
method in the Department of Radiotherapy 
at The Mayo Clinic in the last four years. 
The series includes forty-seven cases in 
which treatment has been primarily for 
habitual amenorrhea or for oligomenorrhea 
or sterility associated with these conditions, 
and twenty-nine cases in which treatment 
has been primarily for dysmenorrhea. 

The minimal range of exposure recom- 
mended for this form of treatment has been 
employed. In ovarian irradiation the prac- 
tice is to apply 15 to 20 per cent of an 
erythema dose of rays of short wave length, 
generated at 200 peak kilovolts, filtered 
through 0.75 mm. of copper and 1 mm. of 
aluminum, to each of two abdominal fields, 
approximately 8 by 10 cm. in size, overlying 
each ovary. With the varying thickness of 
the abdominal wall it is estimated that the 
dose which reaches the ovary cannot be over 
10 per cent of the erythema dose and that it 
is often as low as 5 per cent. In irradiation 
of the pituitary gland small fields have been 
used, 5 by 5 cm. over each temporal area, to 
subject the pituitary gland to cross-fire; 15 
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to 20 per cent of an erythema dose is applied 
to each field. In contrast to this dosage js 
the technic of Thaler, and of Momm, who 
employed for ovarian irradiation approxi- 
mately one-third to one-fourth of a castra- 
tion dose, or 18 to 23 per cent of an ery- 
thema dose, at the level of the ovaries, and 
the irradiation for the pituitary gland, used 
by Werner, who applied 30 per cent of an 
erythema dose on each lateral cranial field. 
The method used at the Clinic probably de- 
livers a slightly lower dose of rays than that 
described by Hirsch and by Kaplan. 


AMENORRHEA 


Among the forty-seven patients with 
amenorrhea who have been treated, the ages 
ranged from nineteen to thirty-seven years, 
and the usual periods of suppression of 
menses prior to treatment, from three or 
Thirty-six pa- 


tients were treated by irradiation of the 


four months to six years. 


ovaries, five by irradiation of the pituitary 
gland, and five by a combination of both 
forms of treatment. One patient, treated 
first by ovarian irradiation, was given a 
combined pituitary and ovarian exposure 
after an interval of one month. Report of 
the result of treatment has not been avail- 
able from six patients. Fifteen patients 
failed to react to treatment, or at least sub- 
sequent menstruation was so irregular as to 
be considered the usual type for these pa- 
tients. In twenty-six patients menstruation 
was re-established within six weeks after the 
irradiation. In one of these a single period 
of flow occurred closely following the it- 
radiation; a second patient, treated two 
months before this study was made, had 
had hut one period of flow when it ended. 
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In two other cases the menses ceased or be- 
came irregular after three normal periods 
of flow. In eleven cases menstruation con- 
tinued regularly from the time of treatment 
to the last report, the interval between treat- 
ment and report varying from three to nine 
months. In six cases, regular menstruation 
continued for from ten months to two years 
and ten months; the average was seventeen 
months. The patient to whom combined 
ovarian and pituitary irradiation was given 
one month after an ovarian irradiation, had 
more than two years of regular menstrua- 
tion, in contrast to only one menstruation in 
the six years preceding treatment. The pa- 
tient who had apparently the longest con- 
tinued effect from treatment was thirty-two 
years of age when treated. She had had, 
before irradiation, only occasional scanty 
flows two to four years apart and had been 
married seventeen years without a preg- 
nancy. Regular menstruation occurred fol- 
lowing the ovarian irradiation used in her 
case and there have been two pregnancies, 
with the birth of normal children at full 
term. One child died of respiratory failure 
Menstruation was re- 
established after both 


shortly after birth. 
pregnancies and 
ceased abruptly two years and ten months 
from the date of irradiation. Among 
twenty-four married patients who previous- 
ly were sterile, five, in addition to one just 
referred to, have been pregnant since the 
treatment. In two cases of the five the 
pregnancy terminated by miscarriage, and 
in one of these two instances regular men- 
struation returned and continued for one 
year. Ina third case, after a pregnancy of 
full term, menstruation has been re-estab- 
lished. Two pregnancies were still in prog- 
ress at the conclusion of the study; one of 


these occurred within two months of. the. 


irradiation, without previous re-establish- 
ment of menstruation. 

It has been contended that the influence of 
examinations and the element of suggestion 


in any form of treatment may induce a 
menstrual period even after prolonged sup- 
pression. I feel that the proportion of sat- 
isfactorily maintained results refutes this 
criticism. In a series of patients treated by 
irradiation for amenorrhea, Wieloch occa- 
sionally interposed between the roentgen-ray 
tube and the patient sufficient protective ma- 
terial entirely to prevent any radiation from 
reaching the patient, the other conditions of 
treatment remaining the same as though the 
irradiation were applied. In no instance did 
a patient of the control series report any 
imagined benefit from the treatment. In the 
conditions of the work being reported in this 
paper, in which the majority of the patients 
came from a distance and were under addi- 
tional expense from prolonged visits, it has 
not been felt that such control studies were 
justifiable. 

I have found that pituitary and ovarian 
irradiation are equally effective in relieving 
amenorrhea, although our experience with 
the pituitary form of treatment is limited. 
The combined type of treatment has not 
given a greater proportion of successful re- 
sults, nor does it seem to have resulted in 
longer duration of good results, although the 
individual variations in results are so great 
that this fact cannot definitely be determined 
from the number of cases studied. It has 
been stated that the older the patient and 
the more prolonged the previous menstrual 
suppression, the less likelihood there is of 
successful result from irradiation. Although 
I have found a higher proportion of failures 
with irradiation treatment in patients more 
than thirty-three years of age, I do not at- 
tach great importance to the previous periods 
of amenorrhea. Certain patients experience 
definite molimen indicative of some ovarian 
activity through long periods of amenor- 
rhea; others, who suffer relatively little dis- 
turbance of menstrual rhythm, but who ex- 
perience frequent hot flashes, headaches, and 


psychic changes, may be suffering from a 
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more serious degree of ovarian insufficiency 
and may prove less amenable to treatment. 
The patients with amenorrhea associated 
with obesity have seemed to react more 
favorably to irradiation than those of nor- 
mal or of less than normal weight. Obese 
patients ordinarily have been able to reduce 
their weight more easily during the time of 
normal menstrual function. 

I have had little opportunity to test the 
effect of repeated treatment for amenorrhea 
or oligomenorrhea. A second treatment has 
been given in only two instances. One of 
these, previously referred to, is the case in 
which the second irradiation was given after 
a month’s interval; in the other a second 
Ovarian irradiation was given one year and 
nine months after the first, menstruation 
having ceased in the three months preceding 
the second treatment. The result of the 
second treatment has not been ascertained. 

In the amenorrheic cases in which objec- 
tive criteria exist for the evaluation of the 
effect of treatments, I have carefully avoided 
suggesting to the patient any associated 
symptomatic change. The majority of pa- 
tients, following the re-establishment of 
menstruation, and one patient whose menses 
were not re-established, reported definite im- 
provement in general health. Two patients 
in whom menstruation was re-established 
experienced complete relief of former, al- 
most constant, severe headaches. Dysmenor- 
rhea, formerly associated with irregular pe- 
riods, frequently disappeared with the es- 
tablishment of more regular flow, but one 
patient stated that with re-established regu- 
lar menstruation she experienced severe pain 
for the first time. The improvement in gen- 
eral health might easily be attributable to a 
sense of satisfaction in the re-establishment 
of normal function or it might be due to 
influence of suggestion. Dodds and Robert- 


son, in a study of the relief of amenorrhea 
by subcutaneous injections of an accurately 
standardized preparation of estrin, in which 
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more than 90 per cent of the patients re. 
ported great improvement in general health 
and spirits irrespective of the success in re- 
establishing menstruation, found that in 4 
control series in which saline solution was 
injected equally satisfactory reports were 
given. 
DYSMENORRHEA 


I have come to regard so-called functional 
dysmenorrhea as a primary symptom of 
ovarian insufficiency, chiefly because of the 
frequency with which it is associated with 
oligomenorrhea and with the occasional pe- 
riods in the habitual amenorrheic type, and 
because of the fact that the condition may 
occasionally be influenced by the administra- 
tion of ovarian extracts. It is recognized 
that pain with menstruation may be caused 
by other disorders, such as stenosis of the 
cervix, adenomyomas, endometroidosis, and 
pelvic inflammatory disease. In many of 
the cases dilatation and exploratory opera- 
tions previous to irradiation had failed to 
reveal any gross pathologic change. 

In judging the results of treatment of 
dysmenorrhea by irradiation I depend en- 
tirely on the patient’s report of subjective 
change. The only check on the reliability of 
the conclusions is the proportion of similar 
results obtained. Care has been exercised to 
avoid as far as possible definite suggestion 
of anticipated results. For economic reasons 
previously referred to, no attempt to main- 
tain a control series has been made. 

Of the twenty-nine cases in which treat- 
ment was given, pituitary irradiation was 
used in seven instances, ovarian irradiation 
in three, and the combination of both ex- 
posures in nineteen; the therapeutic factors 
were those previously stated. A second 
irradiation has been given in ten cases at 
intervals of from three to seven months 
after the first treatment. One patient re- 
ceived three irradiations to the pituitary 
gland at intervals of six months and of three 
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months. Two patients each have received 
six irradiations over two and a half and 
three and a half years, respectively. 

One of the twenty-nine patients could not 
be traced. Two patients have had relief of 
pain with the period succeeding irradiation, 
but the duration of the effect has not been 
established. Ten patients failed to improve 
after treatment; two of these had the uterus 
removed in the second month following 
irradiation, which I now feel, in view of the 
occasional gradual improvement after irra- 
diation, did not permit of fair estimation of 
the effect of irradiation. One patient, al- 
though unrelieved of abdominal and pelvic 
pain, had complete relief of intense head- 
aches, and another noted improved regula- 
tion of interval and amount of flow although 
the pain was unaffected. Sixteen patients 
obtained partial or complete relief of pain. 
At times the full benefit of the treatment 
was evident in the period immediately fol- 
lowing the irradiation; in other instances the 
improvement manifested itself gradually, 
leading to complete relief by the third pe- 
riod. Two patients after a single irradiation 
were continuing free from pain for more 
than one year when this ‘study ended. Two 
others have had, to the present time, com- 
plete relief for four months and six months, 
respectively. One patient, whose relief of 
dysmenorrhea was only partial, experienced 
pronounced and immediate improvement of 
a state of acute depression psychosis. 

If pain is not completely relieved by the 
third month, or if pain returns subsequent to 
the third month, a second irradiation has 
been advised whenever the patient has been 
able to return. The second irradiation has 
often had more definite and lasting results. 
Five of a series of patients who received two 
irradiations were freed from pain from two 
to four months following the first treatment ; 
the second irradiation produced more com- 
plete relief continuing from six months to 
nine months. One patient had had three 
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irradiations to the pituitary gland, with 
periods of comfort of three, six, and five 
months. Two patients who have been ob- 
served over two and a half and three and 
a half years, respectively, each received six 
irradiations. One of these patients was 
given irradiation to the pituitary gland only, 
and menstruation without pain continued for 
from three to eighteen months after each 
exposure. Whereas this patient had pre- 
viously been obliged to give up her college 
work and was incapacitated for holding any 
position, she has since completed a three 
years’ course of nurse’s training. Menstrua- 
tion occurs normally and she is entirely free 
from pain and the hyperemesis that former- 
ly accompanied each period of flow. The 
second patient was given both pituitary and 
ovarian irradiation. The intervals between 
treatments varied from three months to one 
year. This patient occasionally experiences 
pain for one or two hours with the onset of 
menses, in contrast to her previous expe- 
rience of three or four days of intense suf- 
fering, requiring opiates for relief and 
necessitating her absence from work for sev- 
eral days each month. 

Wieloch, using longer ovarian exposures 
in cases of habitual amenorrhea (one-third 
to two-fifths of a castration dose), found, 
with repeated irradiation at short intervals, 
that the late results indicated further im- 
pairment of ovarian activity. In my ex- 
perience in the treatment of dysmenorrhea 
[ have never noted this effect. 


SUMMARY 


With exposure of the ovaries or hypophy- 
sis to approximately 5 to 10 per cent of 
an erythema dose of roentgen rays, re- 
establishment of menses has been obtained in 
twenty-six of forty-seven cases. Menstrua- 
tion has continued regularly in the majority 
of cases for periods varying from a few 
months to two vears. 





940 


Seven pregnancies have occurred among 
six of the twenty-four married patients in 
the group, all of whom had previously been 
sterile. Two pregnancies were continuing 
at the time of this study, two have termi- 
nated in miscarriage, and three full term 
children have been born, two of whom are 
living and well. 

Of twenty-nine cases of severe dysmenor- 
rhea, relief of pain following irradiation has 
been noted in eighteen. Although the dura- 
tion of relief is extremely variable, by re- 
peated irradiation a satisfactory result has 
been maintained as long as three and a half 
years in one case. Evidence has not been 
found that repetition of treatments at inter- 
vals of three months or longer has adverse- 
y influenced ovarian function. 
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DISCUSSION 


Dr. T. A. Groover (Washington, D. C.): 
My interest in this subject is only compara- 
tively recent. I have not had as large a 
group of cases as the essayist reported, but 
I believe that the results so far obtained 


closely parallel hers. These cases are real 
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problems. The psychic disturbances of 
amenorrhea are often distressing, quite 
aside from the matter of sterility. It js 
surprising to treat one of these patients with 
a small dosage as indicated by the essayist, 
and in six or eight weeks have her com. 
pletely transformed because of the return 
of her menstrual cycle. I feel quite sure 
that the psychic effect of the treatment has 
nothing whatever to do with it. More than 
once I have seen the menstrual cycle re. 
stored while treating cancer of the breast at 
or about the time of the menopause. [| at. 
tribute that merely to the fact that the pa- 
tient has received a sufficient amount of 
secondary radiation to affect the ovaries in 
this remarkable manner. 


Dr. H. A. Cuapin (Jacksonville, Ill): 
I am very glad Dr. Ford presented the paper 
she did at this time, because unquestionably 
radiation has a great field of application in 
pelvic conditions, and I have found many 
cases of thyrotoxemia in women at the men- 
strual period, together with great excite- 
ment and an increase of all the symptoms, 
If these patients are 
given treatment occasionally over the ova- 
ries, one is also helping along with the gen- 
eral treatment. I think there is a great field 
for work in the pelvic conditions. Usually 
these patients are extremely nervous, as are 
thyroid patients, and if one takes away the 
element of shock, one has done a great thing 
toward the ultimate cure. 

The question has arisen as to recurrences. 
Surgical recurrences are common—I think, 
more so than in cases of radiation therapy. 
One other great item is that there is no 
operative mortality in the treatment of toxic 
thyroid by radiation, and when one has 
freed these excessively nervous individuals 
from the elements of worry and anxiety, 
one has contributed a great deal toward 
their quick recovery. I am inclined to be- 
lieve—and have said as much to many Sur 


with menorrhagia. 
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geons—that toxic thyroid, thyrotoxemia, 
the hyperactivity of the thyroid gland, con- 
stitute essentially a radiological and not a 


surgical case. I do not ask to take surgical 
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cases from the surgeon, but I think these 
cases of toxic thyroid are essentially radi- 
ological and should be removed from the 
field of the surgeon. 





The Problem of the Seasonal Diseases. 
Bernhard de Rudder. Strahlentherapie, 
1931, XX XIX, 223. 

One of the most interesting problems, the 
relation between incidence of certain diseases 
and the seasons of the year, is discussed by 
the author. He believes that a number of 
seasonal diseases show two definite peaks of 
occurrence, one during the summer and one 
between winter and spring. They may be ex- 
plained by changes in the disposition of the 
organism, and it is very probable that the 
vegetative nervous system and the inner secre- 
tory organs are involved. However, the prob- 
lem is too little understood to permit of a def- 
inite explanation. Lack of ultra-violet light, 
influence of cold during the winter, and low 
vitamin content of the food have been consid- 
ered as controlling factors. The seasonal 
curves show a definite relation to the geo- 
graphic zones ; there is a northern and a south- 
ern zone, and an indifferent zone in the region 
of the equator. 

Ernst A. Poute, M.D., Ph.D. 


Promising Ways to the Cure of Hopeless 
Roentgen and Radium Injuries. Karl Gran- 


inger. Strahlentherapie, 1930, XXXVIII, 
775. 

The author observed a patient with an old 
roentgen ulcer on the back; the patient later 
developed a cancer of the esophagus. Due to 
the obstruction, he lost weight very rapidly. 
The ulcer, which had not responded to any 
treatment before, almost healed within eight 
days. It is suggested, therefore, to consider 
“fasting treatment” of roentgen or radium 
ulcers, because encouraging results have been 
observed in cases of chronic ulcers located on 
the lower leg. 

Ernst A. Poute, M.D., Ph.D. 


Some Considerations of 4,600 Radiologic 
Examinations in the Past Six Years. Mario 
Muzii. Archivio di Radiologia, November- 
December, 1930, VI, 1143. 

This is a statistical and clinical review of 
4,600 diagnostic and 145 therapeutic cases 
which the author studied at the Ospedale 
Civile di Teramo, and shows plates illustrat- 
ing some of the more uncommon lesions en- 
countered, 

E. T. Leppy, M.D. 





CASE REPORTS 


X-RAY VISUALIZATION OF A CAL- 
CIFIED GALLSTONE IN A CHILD 
SEVEN YEARS OLD 
CASE REPORT 


By HILLYER RUDISILL, Jr. M.D. 
Children’s Memorial Hospital, Cricaco, ILLINoIs 


In a casual review of the American and 
English literature, I have found 125 cases 
of gallstones in children, with or without 


definite gall-bladder disease. The ages of 
the children have varied from 46 days to 15 
years. This case is being reported because 
gall-bladder pathology in children is still not 
a looked-for occurrence, most of the gall- 
stones being found during an exploratory 
laparotomy or at autopsy. Further, not one 


Fig. 1. Roentgenogram made after barium enema, 
showing a small oval area of calcium density over- 
lying the eleventh rib on the right side. 


of the reports showed X-ray films such as, 
in this case, made the pre-operative diagno- 
sis of gall-bladder disease, with stone, pos- 
sible. 

H. McK., a white male, aged 7, was ad- 
mitted to Dr. L. A. Montgomery’s service 
with a complaint of almost daily attacks of 
abdominal pain, for a period of almost two 
months. The pain had no definite relation- 
ship to meals and the attacks varied from 
five to twenty minutes in duration. The 
pain was fairly well localized just to the 
right of the umbilicus, but there was tender- 
ness in this region only during the attacks, 
The mother stated that “outside” physicians 
had informed her that there was frequently 
an elevation of temperature during or fol- 


lowing an attack. Diagnoses made prior to 


Roentgenogram made with the X-ray tube 


Fig. 2. 
from the 


angled, projecting the calcification away 
rib. 
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admittance to the hospital, according to the 
family, had been acute appendicitis, spas- 
tic colitis, and stone in the ureter. 

On admission the child was not having 
pain and the physical examination was neg- 
ative. The admission diagnosis was coli- 
tis, probably dietary in origin. <A barium 
enema was requested of the X-ray Depart- 


ment. 
The fluoroscopic examination with the 


barium enema failed to show any pathology 
in the colon, but the film taken of the filled 
colon showed a small oval area of calcium 
density overlying the eleventh rib on the 


right side (Fig. 1). By taking further 
films, angling the tube, it was possible to 
throw this oval calcification free from the 
rib (Fig. 2). Lateral views failed to help 
localize it, as it seemed too far posterior to 


Fig ore 
Rt. e. 3. A definitely diseased gall bladder was re- 
ved, containing a single calcified stone. 


Fig. 4. Specimen removed at operation. 


be a gallstone and too far anterior to be a 
kidney stone. 

An intravenous pyelogram with uroselec- 
tan was done and the calcification was defi- 
nitely ruled out of the right kidney. There 
was non-visualization of the gall bladder 
by oral dye, whereupon iodeikon was given 
intravenously. There was faint visualiza- 
tion of the gall bladder, the calcification be- 
ing in the fundus in both the prone and lat- 
eral films (Fig. 3). The final X-ray inter- 
pretation was: Faint visualization of the 
gall bladder after intravenous dye (indicat- 
ing gall-bladder disease), with a single cal- 
cified stone. 

At operation, January 17, 1931, Dr. 
Montgomery removed the gall bladder. It 
was definitely diseased and contained a sin- 
gle calcified stone (Fig. +). The appendix 
was also removed but did not show any 
pathology. 
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THE X-RAY TREATMENT OF 
ESSENTIAL HEMATURIA 


By L. J. CARTER, M.D., B.A., F.A.C.P., F.A.C.R. 
BRANDON, MANITOBA, CANADA 


SSENTIAL or iodiopathic hematuria, 
while not an uncommon condition, 
and not attended by any marked mor- 

tality, is nevertheless alarming to the pa- 
tient, and has a marked tendency to recur. 

The pathology of the condition, as shown 
in a case in which the kidney was removed, 
consisted of hemorrhagic patches in the cor- 
tex of the kidney. 

The etiology of the condition is obscure. 
In one case it was invariably associated with 
some acute infection, as “a cold in the 


head’’; in another case it began following 
rough harvesting operations, such as riding 


a “binder.” Attacks nearly always recur at 
stated intervals, especially during periods of 
mental excitement or strain. 

The onset is insidious, there usually being 
no pain or frequency, and only slight burn- 
ing. The first thing noticed is the passing 
of blood. 

The diagnosis is made by the cystoscope. 
Bright blood is seen in the efflux from the 
mouth of the ureter, on the affected side. 
A pyelogram is normal. Long-continued 
examination has ruled out tuberculosis and 
malignancy. 

Treatment of the condition has usually 
been unsatisfactory. 

Inspired by the marked results obtained 
from the X-ray treatment of uterine hemor- 
rhage, the Bigelow Clinic decided some 
years ago to try out the effect of X-ray 
treatment on essential or idiopathic hema- 
turia. The immediate results were so strik- 
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ing that the method was adopted as a 
routine procedure. 

The results obtained are illustrated in the 
following four typical cases. 

The first case was treated on October 27 
1927. Previously every other method of 
treatment had been employed in our Clinic, 
and at many other places, without relief 
The extreme anemia did not yield to blood 
transfusions. Following the second series 
of X-ray treatment the hemorrhage ceased 
In April, 1928, it recurred, 
and stopped suddenly two hours after the 
first X-ray treatment had been given. On 
November 7, 1928, hemorrhage again re- 
turned. Three X-ray treatments were given 
and the bleeding promptly ceased. At this 
time it was decided to give three series of 
X-ray treatments, at intervals of a month. 
This was done, but before the third series 
was due the bleeding recurred (on July 18, 
1929). Again it promptly ceased following 
the first treatment of the series. There was 
no more hemorrhage until December 18, 
1929, when again two treatments were fol- 
lowed by prompt cessation. There has been 
no bleeding since. 

The second patient was treated on April 4, 
1928, when only one treatment was given. 
Bleeding stopped at once, and there has 
been no recurrence. 

The third patient was first treated on 
August 14, 1928, when there was prompt 
arrest of bleeding. The hemorrhage re 
curred in a lesser degree on October 1, 1928, 
and again on November 8, 1928. Each time 
bleeding ceased promptly following X-ray 
treatment. Four series were then given at 
monthly intervals. There was slight recur- 
rence on June 5, 1929, which again ceased 
following the first X-ray treatment. No 
hemorrhage has been reported since. 

The fourth patient was treated on March 
20, 1930. Two X-ray treatments vee 
given, with the prompt arrest of bleeding 
following the second treatment. On April 


immediately. 
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6, 1930, hemorrhage recurred slightly and 
two treatments were given, with results not 
reported at the present date (April 22, 
1930). 

With the exception of the immediate 
relief from pain often secured through the 
X-ray treatment of tic douloureux, the 
writer has experienced nothing so impressive 
in the way of instantaneous response to 
X-ray therapy as that shown in this series. 
The prompt results following a first or 
second treatment suggest some specific type 
of reaction to the X-ray similar to the pain 
relief following its use in tic douloureux. 

While it is true that other therapeutic 
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measures were used in this series, such as 
blood transfusions and irrigation of the 
kidney pelvis with silver nitrate solution, yet 
one feels that these measures do not detract 
from the X-ray effect in any way. These 
other measures failed to give relief, when 
previously used alone. Further, if the con- 
dition is, as one feels it is, a lesion of the 
blood vessels in the cortex of the kidney, 
pelvic lavage could not directly affect it. 

The exposures used were similar to those 
employed in uterine hemorrhage: Focal skin 
distance, 10 inches; spark gap, 9 inches; 
120 K.V., time, 10 minutes; milliamperage, 
5; filter, 6 mm. Al and sole leather. 





ADENOCARCINOMA OF THE BRON- 
CHUS, WITH WIDESPREAD 
METASTASES 


CASE REPORT 


By W. S. MIDDLETON, M.D., Associate Professor 
of Medicine, E. A. POHLE, M.D., Ph.D., Professor 
of Radiology, and GORTON RITCHIE, M.D., 
Instructor in Pathology, University of Wis- 
consin Medical School, Mapison, WISCONSIN 


Mrs. J. G. W., white female, housewife, 
aged 49, was admitted to the Wisconsin 
General Hospital on February 20, 1931, 
complaining of pain and swelling in the left 
leg. She stated that on October 29, 1930, 
she had sustained an injury to the fingers of 
her left hand and to the left lower leg in an 
automobile accident. A superficial lacera- 
tion from scraping of the skin marked the 
place of injury to the left leg, which might 
have escaped attention had it not been for 
the adherence of the stocking to the abraded 
area by reason of exuded serum. Varicose 
veins had been noticed in both legs since the 
last pregnancy, 11 years before, and these 
varicosities had been more marked on the 


left lower leg. The morning following the 
injury the left leg was quite painful, but she 
was able to walk. There was no swelling at 
this time, but the second day after the injury 
the patient was unable to walk by reason of 
the pain and swelling in the left lower leg. 
There were also a number of circular red 
spots on the left lower leg about three inches 
in diameter, which felt like burns and 
were painful to the touch. Since that time, 
the patient had remained in bed, experienc- 
ing irregular exacerbations and remissions 
of the local condition. The history by 
systems was interesting in two details, 
namely, a cough, usually non-productive 
since the time of injury and _ particularly 
marked when lying on the left side, and 
constipation. The patient had had hemor- 
rhoids over a period of three years and there 
had been bleeding up to the time of admis- 
sion. The past medical history was impor- 
tant because of the details of typhoid fever 
at 15 years of age and pleurisy at 19 years 
of age. A hemorrhoidectomy had been per- 
formed four years before and a herniotomy 
twenty years before. Her social history was 











without bearing on the present conditions, 
as was the family history, except for the 
occurrence of epithelioma in the paternal 
grandfather. 

Physical examination revealed the follow- 
ing pertinent findings: pigmented nevi on 
the right cheek and beneath the left angle of 
the jaw; small, firm cervical lymph nodes 
about the left clavicle; retraction of the left 
chest close to the sternum in the first and 
second interspaces, over which area there 
was decreased tactile fremitus and dullness 
to percussion, the area of dullness extending 
5 cm. from the left border of the sternum 
in the first interspace, whereas posteriorly 
the dullness was noted off the spine of the 
left scapula toward the vertebral column. 
The breath sounds were bronchial to am- 
phoric over the area of dullness, with 
marked increase in the spoken voice and 


definite whispering pectoriloquy. The en- 


tire remaining left chest showed a decreased 
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Fig. 2. Adenocarcinomatous portion of tumor 
Zeiss 16 mm. apochrom. oc. 8 X (170 X). 


resonance, the breath sounds were somewhat 
suppressed, and there were abundant medi- 
um and fine moist rales throughout the left, 
with a few fine crepitant rales at the right 
base. The heart was widened in the trans- 
verse diameter, measuring 16 cm. at the 
maximum width. Otherwise there were no 
cardiac findings of importance except the 
increased rapidity of action. The blood 
pressure was 146/95 and the peripheral ves- 
sels showed some thickening. The liver, 
right kidney, and spleen were palpable on 
abdominal examination. Examination of 
the legs showed varicosities of the super 
ficial and deeper veins on both sides; on the 
left there was some definite edema and the 
indurated veins in the popliteal space and 
over the left calf were more evident than 
on the right. Huge hemorrhoids were noted 
on rectal examination. 

From the above physical findings particu- 
larly, a conclusion of malignancy of the left 
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Magnifica- 


Fig. 3. Squamous portion of tumor. 
tion as in Figure 2. 


lung was derived, with metastases to the 
cervical lymph nodes. The suppression of 
the breath sounds with decreased air content 
over the left lung led to a suspicion of par- 
tial occlusion of the bronchus. 

Laboratory examinations revealed the fol- 
lowing blood count: Blood hemoglobin, 70 
per cent; color index, 0.7; red blood cells, 
4,950,000; white blood cells, 15,500; neutro- 
philes, 74 per cent; small lymphocytes, 21 
per cent; large lymphocytes, 4 per ‘cent; 
large mononuclears, 1 per cent. 

This was repeated with very little varia- 
tion three days later. The urinalysis showed 
no abnormality of note. There were no 
tubercle bacilli found on the sputum exam- 
ination. Blood Wassermann was negative 
and blood chemistry showed no deviation 
from normal limits. Electrocardiographic 
studies showed slight evidences of myocar- 
dial degeneration. | 


The X-ray of the chest (Fig. 1) was read 
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as follows: “Heart considerably widened in 
transverse diameter but cannot evaluate 
same because of position. There is a mas- 
sive increase in density adjacent to heart ex- 
tending upward and medially to obscure the 
space between the first and third ribs (an- 
terior projection). This is, however, ap- 
parently apart from the cardiac shadow. 
The entire left lung field shows decreased 
radiolucency, rather homogeneous in nature, 
although some soft flocculent changes are 
noted through same. Dome of left dia- 
phragm fuzzy. Sulcus shallow. Right 
hilum structures are increased. Some floccu- 
lent increase in density in right base. Dome 
of right diaphragm round and regular.” 

The described density on the left was in- 
terpreted as representing a primary neo- 
plasm of the lung. Biopsy of the cervical 
lymph nodes showed metastatic adenocar- 
cinoma. 

The only note relative to the clinical 
course which is pertinent is the occurrence 
of a daily febrile reaction during the thirteen 
days of hospitalization, ranging as high as 
101.2 degrees. The pulse was constantly in- 
creased on the last two days before death. 

The question of X-ray deep therapy in 
this case was given careful consideration 
with the idea of prolonging the period of 
relative comfort of the patient. One might 
reasonably expect an inhibition of the 
growth from a conservative dose applied 
fractionally in order to avoid systemic re- 
action. This would also postpone the ap- 


pearance of respiratory embarrassment, 
which is so hard to relieve in the end-stages 
of cases of this type. The patient was un- 
able to lie on the abdomen; therefore, only 
the anterior chest could be exposed. She 
received on March 2 and 3, 1931, 140 r 
(surface dose) through a 10 X 10 square 
centimeter field over the involved lung area 
(lambda effective 0.16 A.). Only slight 


nausea occurred after the treatment, but the 
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patient felt weak and was given no addi- 
tional therapy for several days. On March 
5, 1931, she was found dead in bed; she had 
been seen alive one-half hour before. 


AUTOPSY REPORT 


The body was that of a very well-nour- 
ished, middle-aged white female. Surgical 
incisions, each about 3 cm. long, were seen 
on the right cheek, at the angle of the left 
mandible, and in the left supraclavicular 
region. Skin sutures were still present. The 
lesions of chief interest were found in the 
left lung, the heart, the liver, and the adre- 
nals. The left lung was densely adherent 
to the anterior chest wall over a small area 
The pleura showed dense 
On cutting, the 


in-its upper lobe. 
fibrous thickening here. 
upper lobe was seen to be the seat of an 
opaque whitish neoplastic growth, which 
spread in all directions from, and was evi- 
dently primary in, the upper left bronchus. 
The artery to this area was compressed, and 
the part of the lobe not involved in the 
tumor growth was soft and hemorrhagic. 
The remainder of this lung and the whole 
of the other showed numerous widely dis- 
tributed metastases, with many also on the 
pleural surface. The left pleural cavity 
contained 500 c.c. of fluid. The right lung 
showed an area of hemorrhagic infarction. 

The bronchial and mediastinal lymph 
nodes were enlarged and evidently the seat 
of metastases. 

The pericardial cavity contained about 
500 c.c. of thin bloody fluid. Many warty 
hemorrhagic nodules were seen on the peri- 
cardial surface about the great vessels. The 
epicardium of the right ventricle showed an 
irregular area of induration of a light color 
and opaque appearance, roughly 5 cm. in 
diameter. Underlying this there was nodu- 


lar neoplastic invasion of the subepicardial 
fat. 


The rest of the heart was normal ex- 
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cept for a few white thrombi in the right 
ventricle. 

The liver was much enlarged, Weighing 
2,170 grams. It was studded with white 
opaque nodules, from a few millimeters to 
several centimeters in diameter, the largest 
of which were umbilicated. The cut sur- 
face of the liver was riddled with similar 
nodules. 

The adrenals were about five times their 
normal size. Their shape was preserved, but 
each was densely infiltrated with neoplastic 
growth. 

There were nodules also in the peri- 
toneum, the ovaries, and the uterus, 


MICROSCOPIC FINDINGS 


The tumor in the lung was an adenocar- 
cinoma (Fig. 2) derived from the bronchial 
epithelium, but in some areas it was a dis- 
tinct squamous-cell type of cancer (Fig. 3). 
The growth in the epicardium, liver, adre- 
nals, uterus, and ovaries was essentially 
The complete 
autopsy diagnosis was as follows: Carci- 
noma of the left upper bronchus, with wide- 
spread metastasis; cardiac thrombosis; pul- 
monary thrombosis and infarction; hydro- 


similar to that in the lung. 


hemopericardium; acute splenic tumor; 
renal infarction; surgical skin wounds; 


multiple papillomas of skin; linee albi- 
cantes; obesity; chronic cholecystitis; cystic 
changes in ovaries; varicose retroperitoneal 
veins. 

The first thought that occurred to us was: 
Did the treatment stand in any causal rela- 
tion to the sudden death? This may be 
answered by the fact that, first, the dose 
administered was too small to produce in- 
jurious reactions; second, there was no ex- 
cessive necrosis in the treated area except 
where the tumor had occluded blood vessels; 
third, a fresh hemorrhagic infarct was seen 
in the lung. We believe that in all prob- 
ability the sudden exitus was occasioned by 
the hemorrhagic infarction of the lung. 
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AN OBSCURE BONE CASE 
By I. S. TROSTLER, M.D., Cxtcaco 


The patient, A. R., was a male student, 
aged 19 years, of a blond, pasty-skinned, 
pale, clammy-handed type. The family his- 
tory was negative, except that he had a 
brother, ten years older, with a stiff knee 


and stiff spinal column. 
Personal History—Usual diseases ot 


J; LW deReS 


Fig. 1. 


childhood; never seriously ill. Was never 
an “outdoor boy,” nor interested in athletics 
of any kind, preferring to sit around the 
house and read. There was no history of 
trauma; never had had a broken bone. 
Tonsils had been removed in 1923. 

In 1924 painful swellings appeared in the 
large joints (knees, shoulders, and ankles), 
which disappeared in a couple of weeks un- 
der local heat treatment, except in the case 
of the left ankle, upon which a cast was 
applied and worn for two months. 

In May, 1928, his right wrist, right hip 
joint, and right knee joint became painful, 
and for the next two months he had a 
thorough course of treatment by a stock 
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vaccine (consisting of Streptococcus 100,- 
000,000, Pneumococcus 100,000,000, Staph- 
ylococcus aureus and albus 300,000,000 
each, and Colon bacillus 200,000,000 to the 
cubic centimeter ). 

In June, 1928, he had an effusion in the 
right knee joint, which was aspirated and 
showed a thick yellowish fluid, with a few 
pus cells but no bacteria, either microscopic- 
ally or by cultural methods. No tubercle 


yi 


Findings in May, 1928. 


bacilli, by animal tests. At that time his 
pulse was 96 to 100. Urine normal (tested 
four times a week for several weeks). Was- 
sermann and Kahn tests negative. Sputum 
negative for tubercle bacilli. Blood showed 
3,640,000 reds; hemoglobin 64; color index 
0.9; 13,600 leukocytes; 65 per cent poly- 
morphonuclears, and differential count nor- 
mal. No 
He was given twenty intravenous 


Lungs were clinically normal. 
fever. 
injections of iron cacodylate, and arsenofer- 
ratose by mouth, for the anemia, with fair 
results, also a course of calciodoxyl benzo- 
ate by mouth, without any marked benefit. 

Present Condition (October 24, 1930).— 
Right shoulder joint is slightly painful and 
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the first joint of his right middle finger is 
slightly enlarged. He states that all the 
larger joints “stiffen up” during cold and 
damp weather, but that he feels well during 
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Pleura shows no evidence of fluid, adhesions 
thickening. Lisa) 
Diaphragm shows diminished respiratory excy 
sions. No evidence of herniation, eventration < 
adhesions. Cardiophrenic, costophrenic, and dala 
phrenic angles are clear and sharp. <i 





Fig. 2. Condition as seen in September, 1928. 


the summer and particularly during dry, 
warm weather. 

On May 16, 1928, I was asked by his 
physician to examine his thorax, and re- 
ported as follows: 


Heart is normal in size, contour, position, and 
density. 
Mediastinum is clear anteriorly and posteriorly. 


Aorta shows no unusual bulging or pulsation. 
Normal. 

Lungs.—Apices are both practically clear. They 
clear up during deep inspiration. Parenchyma and 
lung fields—There is an area extending between 
the second and sixth ribs in the left side which 
shows some increase in density above the normal 
lung tissue. This increase in density is more 
marked in the axillary region and the least notice- 
able in the middle of the thorax. There is also, 
in the region bounded above by the second rib 
(above) and by the third rib below (anteriorly), an 
area which appears to be—and probably is—a cavity, 
a little larger than a large almond in size. Other 


portions of the lungs show little that is abnormal. 
Bronchi show a slight increase in the shadows, 
particularly in the denser region in the left lung 
(above described). Hilar shadows are slightly in- 
creased downward in the right side. 
left side. 
cations. 


Normal in the 
Glands are seen only at bronchial bifur- 
Not unusual. 





Shoulder joints are apparently normal. 


Ribs and bony framework are apparently normal. 
Good bones. 

General Summary of Roentgen Findings—The 
area of increased density described, along with the 
increase in the bronchial shadows in the same region 
and the diminished respiratory excursions of the 
diaphragm, are rather strongly suggestive of tuber- 
culous lung disease. If accompanied by clinical 
findings pointing in that direction, this should make 
the diagnosis more than probable. 


On May 21, 1928, I was asked to examine 
the knees and wrist joints of this patient, 
and reported as follows: 


Knees show no evidence of departure from nor- 
mal, in either the bones or the soft parts around 
the bones or the joints. 

Wrists (Fig. 1).—On the thenar aspect of the 
distal half inch of the left radius is seen a process 
consisting of a rarefaction, roughening, and slight 
proliferation. This extends to the distal surface of 
the radial styloid process, and into the joint of the 
wrist. The process is not discernible in the film 
made in the radio-ulnar direction, but only in the 
roentgenograms made in the dorso-palmar direction. 
On the thenar aspect of the right radius there are 
two small areas of roughening of the bone, situated 
within three-fourths of an inch of the distal ex- 
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“wv of this bone. These areas appear to be— 
i ga ror are—early lesions of the same path- 
ologic process, in both locations, being symmetrical 
and of the same general appearance. Other than 
the two areas just mentioned, there is no roentgen 
evidence of any variation or departure from normal 
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characteristic of any disease that I have ever seen, 
and after having submitted photographic reductions 
to ten others, whom I consider to be among Amer- 
ica’s leading roentgenologists, I find none of them 
willing to make a diagnosis. 

Other than the above described findings, there is 





Fig. 3. Progress of the disease as seen in October, 1930. 


in the bones, joints, or soft tissues in the regions 
examined. 

General Summary of Roentgen Findings—The 
bone lesions above described are characteristic of 
no disease of which I know. I am not prepared at 
this time to make a diagnosis, 


On September 6, 1928, I was again asked 
to examine the wrist joints of this patient 
(Fig. 2) and reported as follows: 


_On the thenar aspect of the distal half to five- 
eighths inch of the right radius there is seen a 
process consisting of a rarefaction and slight pro- 
liferation of the bone. This extends along the 
thenar aspect of the bone, from the tip of the styloid 
Process upward for about five-eighths inch, and is 
definitely and decidedly an extension of the same 
condition seen in the films made by me last May, 
and described to you in my communication under 
date of May 21, 1928. 

On the thenar aspect of the distal extremity (the 
distal three-fourths inch) of the left radius is seen 
the same process as above described, but apparently 
more on the outside of the regular outline of the 
bone. This is also definitely an extension of the 
same process shown last May and, as above men- 
tioned, described by me. 

General Summary of Roentgen Findings—The 
condition shown in the films is beyond question a 
Progressive one, and has advanced rather than re- 
gressed during the last four months. It is not 





no evidence of any departure from normal in the 
hands and wrists. 


On October 24, 1930 (17 months after 
the first examination), I again examined the 
wrist joints of this patient (Fig. 3) and 
found that the process described in my pre- 
vious report had proven to be definitely pro- 
liferative. At that time (the last examina- 
tion), the styloid processes of both ulnz 
were definitely longer, sharper, and more 
stylus-like than normal. Other conditions 
in the wrist and hand showed no change. 
Externally and clinically, the wrist joints 
appeared to be normal. 

As stated in my summary of roentgen 
findings after the examination of the wrists 
of this patient on September 6, 1928, ten 
men, who in my opinion stand out as good 
radiographic diagnosticians, have declined 
to venture a diagnosis. All are agreed that 
it is not syphilis, not tuberculosis, not malig- 
nancy—but what is it? 
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REPORT OF LONG RETAINED FOR- 
EIGN BODY OF UNUSUAL SIZE 


By CHARLES D. HOLLIGER, M.S., M.D., and 
FRANCIS B. SHELDON, M.D., 
StockTon, CALIFORNIA 


The patient, Mrs. M., aged 45, was re- 
ferred to us by Dr. E. S. Grigsby, of Lodi, 
California, with the following history. 
About November 19, 1930, the patient and 
some friends were fishing. She had caught 
a six-pound striped bass, and later landed 
one weighing eight pounds, which her hus- 
band was removing from the hook. As she 
started up the bank, which was moist, she 
slipped and fell, striking the inner condyle 
of her knee on the corner of a box. The 
knee became quite stiff and she had to have 


Fig. 1. Position of the foreign body, 


RADIOLOGY 


help to get into her car. Three days later 
she consulted a physician. At this time q 
small scab was removed and about one 
ounce of pus evacuated. With this history, 
the physician thought that the wound would 
heal very quickly. However, it continued to 
drain and a drainage tube was inserted. 
The tube was passed downward for several 
inches into the soft tissues, and although he 
believed it to be a very deep wound for such 
a short infection, he continued to dress it. 

On January 24, 1931, Dr. Grigsby ob 
tained the following additional history: 
Near the box upon which the patient struck 
her knee had been a pair of scissors, which, 
after she fell, were picked up with the 
blades broken. Because of the small size of 
the skin wound and the small tear in the pa- 
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as shown in the film. 
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tient’s clothing, it was believed that the scis- 
sors had nothing to do with the wound, but 
Dr. Grigsby insisted upon an X-ray exami- 


nation. ; 
On January 26th, an X-ray was taken of 


the patient’s right knee, with the results 


Fig. 2. Foreign body after removal, compared to 
a ruler to show length. 


shown in the accompanying illustrations 
(Fig. 1). The blades of the pair of scissors 
are shown extending obliquely upward and 
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posteriorly, and lying behind the femur. 
The drainage tube is also shown, passing 
alongside the blades. In the lateral posi- 
tion, at the distal end, is seen a slight notch, 
indicating that both blades are retained in 
the wound. These blades were removed, 
and Figure 2 shows them, when compared 
to a ruler, to be three and three-fourths 
inches long. 

This case is interesting in that these scis- 
sor blades entered without doing damage to 
the blood vessels or nerves, and also in that 
the patient carried such a large foreign 
body without seeming to realize the fact. 
It also shows the necessity for an X-ray ex- 
amination, even in those cases in which a 
foreign body is not definitely suspected 
from the history. 

We wish to express our thanks to Dr. 
E. S. Grigsby for the privilege of reporting 
this case. 





CONGENITAL SYPHILIS OF BONE 
CASE REPORT 


By L. R. LINGEMAN, M.D., Rochester General 
Hospital, RocHester, NEw York 


The patient, a boy eight years of age, 
was admitted to the Outpatient Department 
of this hospital in April, 1924, because of 
hereditary syphilis. 

The father and mother both are syphilitic. 
The patient had chickenpox at the age of 
one year, measles at three years, whooping 
cough at four years, scarlet fever at eight 
years, with no complications. At the time 
of admission there were no complaints and 
the physical examination was negative, ex- 
cept for a four plus Wassermann. The pa- 
tient was referred to the Venereal Disease 


Clinic, where intensive anti-syphilitic treat- 
ment was instituted, consisting of the ad- 
ministration of neosalvarsan, mercury, bis- 
muth, and potassium iodid. The patient 
continued with his anti-syphilitic treatment, 
with occasional rest periods, until January, 
1930. 

In July, 1925, he was referred to the 
General Medical Clinic on account of pains 
in his arms, legs, and back, and loss of 
weight of three weeks’ duration. At this 
time it was noted that the patient had the 
typical facies of hereditary syphilis. Phys- 
ical examination showed the pupils to be un- 
equal and irregular, but reacting to light 
and accommodation. Large hard glands 
were present at the angles of the jaws. The 
chest and abdomen were negative. 
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Fig. 1. 
uary, 1928. There is a lesion involving the middle 
third of the shaft which has caused expansion of the 
shaft, with considerable periosteal new bone forma- 


Shows the condition of the ulna in Jan- 


tion along the anterior aspect. The cortex has been 
partly destroyed posteriorly, and is ragged. A some- 
what similar lesion is seen involving the lower end 
of the diaphysis. 


Over the upper portion of the tibiz, the 
lateral aspects of both ulnz in their upper 
thirds, and in the lumbar region about 4 
cm. lateral to the spine were felt hard, 
tender, white, non-fluctuating masses. 
Muscles and joints were not painful or 
tender and there was no limitation of mo- 
tion. X-ray examination of the ulne and 
tibiz at that time showed some periosteal 
proliferation along the upper thirds of the 
shafts of these bones. The anti-syphilitic 
treatment was continued and the masses dis- 
appeared. However, in spite of this treat- 
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Fig. 2. Shows the condition of the ulna in July, 
1928. The shaft shows more expansion and the 
periosteal proliferation has increased. The peri- 
osteal new bone laid down immediately adjacent to 
the shaft is laid down parallel to the shaft, while 
the remainder is laid down in the form of spicules 
at right angles to the shaft. However, these spicules 
are not as discrete nor as long as those seen in oste- 
ogenic sarcoma. 


ment the masses in the forearms recurred 
and varied in size from time to time. 
The patient was again seen in the Ortho- 
pedic Clinic in July, 1928, because of the 
swelling of the left forearm, which had be- 
come larger and tender. This did not im- 
prove under local applications, and he was 
admitted to the hospital in August, 1928. 
Films of the left forearm at this time 
showed definite increase in the pathology in- 
volving the upper portion of the ulna. The 
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EPITHELIOMA ON BRIDGE 
OF NOSE 


CASE REPORT 


By JOHN S. DERR, M.D., F.A.C.P. 
FREDERICK, MARYLAND 


The patient, Mr. W. S., aged 69, by occu- 
pation a laborer, was referred for treatment 
May 20, 1930, by Dr. H. L. Fahrney. 

History and Examination.—About a year 
before the examination to be reported the 


Fig. 3. Shows the ulna in December, 1929. 


shaft was wider and there was more peri- 
osteal new bone formation, which, in the 
vicinity of the ulna, was laid down parallel 
with the shaft of the ulna, but in the outer 
zone was laid down at right-angles to the 
shaft. In August, 1928, the forearm’ was 
incised in the region of the swelling. The 
bone was found to be enlarged and ragged 
in appearance, and pus was found. A cul- 
ture made at this time was negative. The 
wound closed in a short time. 

Films (Fig. 3) made in December, 1929, 
showed complete resolution of the pathologic 
process. The patient still had a four plus 
Wassermann, but was without symptoms. 

This case is of interest because it shows 
the development of active lesions during 
anti-syphilitic treatment. Fig. 1. Lesion before treatment. 
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Fig. 2. 


patient noticed a small pimple on the bridge 
of the nose, and picked it open. It never 
healed, but grew rapidly, and on the date 
named presented the appearance of an ele- 
vated area 31% & 34% & 1¥Y% cm. in size. 
The surface was bloody and ulcerated and 
extremely tender. (See Fig. 1.) 


Treatment.—It was treated by combined 
fulguration and low voltage X-rays. Ow- 
ing to the difficulty of anesthetizing the 
growth, only a small amount of fulguration 
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Appearance following treatment. 


could be accomplished at a time. The total 
number of fulgurations given was nine. 

These were followed by X-ray therapy. 

Technic.—Spark gap, 8% in.; 4 ma., no 
filters, 10 in. distance, time 5 minutes each 
treatment. 

Result-—Following a period of two 
months during which this treatment was 
faithfully carried out, the growth, which 
had progressively healed, had completely 
Practically no scar remains. 





disappeared. 


(See Fig. 2.) 
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LEGAL APHORISMS 


To the physician who owns and operates 
an X-ray machine, and to the radiologist 
proper, any legal phase of a case is regarded 
with a sort of aversion. The reasons seem 
to be evident. A subpoena ordering him to 
appear in court and testify about films he 
has interpreted several months previously, is 
time-consuming. The court room with its 
formalities and pointed questioning is not 
to his liking. Possibly the only legal inter- 
est he has is his insurance policy to protect 
him in case a suit is brought against him. 

Until of late, only an occasional legal 
paper appeared on medical programs, and 
courses in medical jurisprudence were not 
taken seriously by students. The recent 
meetings of both roentgen-ray societies have 
had legal topics on their programs. State 
and local medical societies and their publica- 
tions have also begun to exhibit more inter- 
est in legal discussions. Higher insurance 
rates in some localities and an increasing 
number of malpractice suits have brought 
this matter to their attention. 

The legal side of X-ray practice has three 
main divisions, namely: (1) Liability aris- 
ing out of the use of the X-ray, either for 
diagnostic or therapeutic purposes; (2) lia- 
bility arising out of the failure to use the 
X-ray, and (3) the use of X-ray plates or 
films as evidence. 


The first two have the greatest interest 
for the medical profession. Most of the 
malpractice cases fall under the head of 
negligence, but there are three other sources 
of liability which must be considered: 
(a) cases in which the operator guarantees 
no harm; (b) the fact that the X-ray is in- 
herently dangerous, and (c) electrocution 
from high tension current. 

Competent radiologists are available in 
practically every city and their equipment is 
such that there should be no over-exposure 
to X-radiation for diagnosis. The develop- 
ment of a fast technic, the use of intensify- 
ing screens, and the employment of properly 
trained technicians should obtain a sufficient 
number of films of diagnostic quality with- 
out injury to the patient. Well regulated 
laboratories will undertake to determine 
whether or not a patient has been subjected 
to a recent X-ray examination and be guid- 
ed accordingly. The same holds true for 
those doing therapy, and, although the 
courts have recognized the fact that there is 
a possibility of an existing idiosyncrasy to 
X-rays, it is haphazard to undertake therapy 
without the fundamental knowledge of 
properly calculated dosage. 
available for determining the output of all 
makes of machines and tubes. In liability 
arising out of the application of the X-ray 
as a therapeutic agency, the burden of proof 
lies with the plaintiff, but the defendant 
must meet this proof with proof sustaining 


Appliances are 


his own contentions. 

The presence of a burn has not generally 
been satisfactory evidence that negligence 
did exist. 
sideration the fact that the plaintiff was 
burned, together with the fact that it is 


It seems proper to take into con- 


possible to use the X-ray without burning 
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and that the burn is evidence of some negli- 
gence, even if the result of a cumulative 
effect, but that it is insufficient evidence in 
itself unless the burn was so severe that no 
reasonable application could have produced 
it. It is imperative, therefore, that all data 
relative to the treatment of each case be 
carefully recorded. 

Because of the multiplying number of 
machines sold, and used by doctors, laymen, 
and practitioners of the various cults, many 
of whom are without training except for a 
short period by the salesman, who often 
fails to impress them with the fact that the 
X-ray is an inherently dangerous agent, the 
actual danger from the X-ray is perhaps 
greater to-day than it was a few years ago. 

The State and Federal rule regarding 
physicians in general is as follows: “A 
physician is bound to bestow such reason- 
able care, skill, and diligence as physicians 
and surgeons in the same neighborhood, in 
the same general line of practice, ordinarily 
have and exercise in like cases,” and in de- 
termining the degree of skill required it has 
been handed down in an opinion that “he 
must keep abreast of the times.” 

If the physician is employed by a corpora- 
tion, the corporation is not liable if they 
have used their best judgment in employing 
such a physician. Many corporations 
throughout the country employ physicians 
and in some cases part of their medical du- 
ties include whatever use of the X-ray is 
considered necessary. Charitable and State 
institutions are said not to be liable to pa- 
tients injured in the regular course of treat- 
ment, but this rule does not extend to other 
than charity patients taken care of at the 
same institution nor is the physician per- 
sonally relieved of responsibility. Insur- 
ance companies now have a clause stating 
that they are not liable for suits brought 
about by damages after X-rays have been 
used for therapeutic purposes. Special rates 
exist for such coverage. 

A decision rendered in 1910 gives the fol- 
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lowing ruling: “Whether it is negligent not 
to have used the X-ray is a question which 
the jury must determine with the aid of ex. 
pert testimony. It is not negligent if the 
diagnosis could be made without it.” The 
Journal of the American Medical Associa. 
tion, in commenting on the annual report of 
the Committee of Medical Defense of one of 
the state societies, in which report it is stated 
that one-half of the suits brought were 
based on fractures and dislocations, says: 
“A physician’s failure to avail himself of 
roentgen rays in the diagnosis and treat- 
ment of what is a possible fracture or dis- 
location is not conclusive evidence of neg- 
lect, but a physician armed with a roentgen- 
ogram can defend himself much better than 
one who must rely on certain evidence.” 
X-ray films are still sometimes spoken of 
as “pictures” and for this reason it has been 
customary for the lawyers to relegate them 
to the category of ordinary commercial pho- 
tographs, even though some consideration be 
given to their true nature and function. 
There is no reason for complaint about the 
rules for the admissibility of X-ray films 
which have been established, for it is clear 
that their truth and accuracy are sufficiently 
protected by the tests applied to ordinary 
photographs. Photographs, maps, and dia- 
grams are competent evidence to aid the 
jury in better understanding the situation 
than it could if the condition were described 
by oral testimony. Their correctness is 
irrefutable. The same standards apply to 
an X-ray film, and its competency, first to 
be determined by the trial judge, “depends 
upon the science, skill, and intelligence of 
the party taking the picture and testifying 
in regard to it, and, lacking these im- 
portant qualifications, it should not be ad- 
mitted.” The introduction of a mere nega- 
tive is not sufficient, but the ability of the 
operator to produce or interpret it must be 
established. Judge Howard, in affirming a 
decision, said: “I do not think that the 
doctrine that an ordinary photograph is the 
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best evidence should be applied to X-ray 
pictures. They constitute an exception to 
the rule concerning ordinary documents and 
photographs, for the X-ray pictures are not 
the best evidence to the laymen of what they 
contain. The opinion of the expert is the 
best evidence.” The courts have recog- 
nized the fact that roentgenology is a highly 
specialized art and independent of any 
school of healing, and the late Chief Justice 
Taft said, “When a case depends on a high- 
ly specialized art with respect to which the 
layman can have no knowledge at all, the 
court and jury must be dependent on expert 
evidence—there can be no other guide.” 
The question of the proprietorship of the 
films has been an oft-discussed one, but 
apparently never has been carried to the 
higher courts. Several quotations refer in- 
directly, as this one: “There was undis- 
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puted evidence that the X-rays taken in the 
hospital, as these rays were, are considered 
hospital property.” In regard to commer- 
cial photography, the courts have held that 
the negatives are the property of the 
photographer, subject to certain restrictions 
as to their use, since disposition of them or 
prints from them and any exhibition of 
either invades “personal privacy.” It is ex- 
pressly understood that the roentgenologist 
acts as a consultant and that all notes, films, 
tracings or whatever is necessary to arrive 
at a definite conclusion are the property of 
the roentgenologist or the laboratory in 
which they were made, and that these find- 
ings or conclusions should be made known 
only to the referring physician. 


S. W. Donatpson, M.D. 
Ann Arbor, Michigan. 
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DR. M. J. HUBENY RESIGNS AS 
EDITOR OF “RADIOLOGY” 


The Radiological Society of North Amer- 
ica will regret to learn of the resignation 
of Dr. Maximilian J. Hubeny as Editor of 
RapioLocy. His resignation will culminate 
a service of years devoted to the Journal. 

His indefatigable application and relent- 
less efforts towards publishing a journal in 
keeping with the progress of radiology have 
resulted in very splendid Journal, 
Rapioocy. To have accomplished such a 
result calls for talents of a rather unusual 
order. There can be no denying the effec- 
tiveness of his splendid work inasmuch as 
the character of the journal which he has 
produced stands as a substantial proof. 

Serving in the capacity of Editor, Dr. 
Hubeny has always proven himself worthy 
of the confidence reposed in him by the 


our 


Radiological Society. The work entailed in 
editing a journal of the magnitude of 
RaproLocy is both arduous and complicated, 
and to have carried on so successfully such 
a stupendous undertaking is the result of 
the expenditure of much time and energy, 
directed by a persistent determination to 
succeed. It is a triumph of sheer grit, an 
attribute possessed only by men of his type. 

It was with great regret that the Publica- 
tion Committee and the President of the Ra- 
diological Society received Dr. Hubeny’s res- 
ignation, and it was accepted only after the 
failure of persistent efforts to have him re- 
consider. We feel satisfied, however, that 
Dr. Hubeny will always lend his time and 
energy to the welfare of organized radi- 
ology, in which he has at all times been in- 
tensely interested. 

The newly appointed Editor shall strive 
to emulate, so far as his intrinsic ability 
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will permit, the laudable and successful edi- 
torial qualities of Dr. Hubeny. Because of 
our sincere friendship and admiration for 
him, we shall rely to a very large extent 
upon his support and advice in our new 
field, and we know that when he is called 
upon he will not be found wanting. 


Leon J. Menvitie, M.D., Editor. 





CANCER CLINICS 


Dr. Joseph Colt Bloodgood, of Johns 
Hopkins University, Baltimore, will conduct 
morning and afternoon clinics, showing 
bone tumors and other newgrowths, at a 
meeting of the Radiological Section of the 
Wisconsin State Medical Society, Schroeder 
Hotel, Milwaukee, May 27, 28, and 29, 
1931. 

Presentation of cases will be by lantern 
slides and will include the following mate- 
rial: (1) Short clinical history (diagnosis 
omitted); (2) photographs; (3) radi- 
ographs; (4) photomicrographs; (5) serial 
radiographs of cases treated by radiation. 

All radiologists are cordially invited to 
attend this meeting and show their interest- 
ing bone tumor cases at these clinics. Send 
us a list of the cases you desire to show. 


Frank W. Mackoy, M.D., Secretary, 
Sacred Heart Sanatorium, Milwaukee. 


The Editor regrets that it was impossible 
to publish this notice in an earlier issue, as 
it is his desire to give these clinics the wid- 
est possible announcement. 





CORRECTION 
April 4, 1931. 


To the Editor: 

I desire to make correction of a typo- 
graphical error in my article, “An X-ray 
and Clinical Study of the Bones of the 
Hands and Feet,” in RapioLocy, February, 
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1931, page 211. Under the heading “Chon- 
dromyxoma,” lines from 6 to 1] read: “Th 
30 cases the phalanges of the hand were in- 
volved; in 7, the metatarsals: in 6, the 
phalanges of the feet, and in 2, the tarsals, 
There were no cases involving either the 
carpals or the metacarpals.” 

This should have read: “In 30 cases 
chiefly the phalanges and in a few the meta- 
carpals of the hand were involved; in 7, 
the metatarsals; in 6, the phalanges of the 
feet, and in 2, the tarsals. There were no 
cases involving the carpal bones.” 


[Signed] Max Kaun, MD, 





THIRD INTERNATIONAL — CON- 
GRESS OF RADIOLOGY, THE 
SORBONNE, PARIS, JULY 
26-31, 1931 


COMMUNICATION IV 


The Third International Congress of 
Radiology ‘will take place in Paris from 
July 26 to 31, 1931, under the High Patron- 
age of M. le Président de la République, the 
Honorary Presidency of Madame Curie, 
and the Executive Presidency of Dr. 
Antoine Bécleére. 

All Congress meetings will take place in 
the amphitheatres of the Sorbonne, 47, rue 
des Ecoles. 

Congress Committee.—President, Dr. 
Antoine Béclére; Vice-presidents, Prof. 
Regaud, Dr. Belot, Prof. Cluzet, Prof. 
Rechou; General Secretary, Dr. Ledoux- 
Lebard; Secretaries, Dr. P. Gibert, Dr. 
Claude Béclére; Treasurer, Dr. H. de Roth- 
schild; Adj. Treasurer, Dr. Morel-Kahn. 







CONGRESS PROGRAM 


Sunday, July 26—Meeting of the delegates 
of the 26 countries officially repre 
sented. 

Opening of the exhibition of electro- 
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radiological apparatus: welcome meet- 
ing, with dance. 

Monday, July 27—Opening meeting of the 
Congress in the “Grand Amphitheatre 
de la Sorbonne,” in the presence of M. 
le Président de la République: begin- 
ning of work of the Sections. 

Tuesday, July 28—Question of the day to 
be discussed and work of Sections: 
evening at the Opera. 

Wednesday, July 29—Question of the day 
to be discussed and work of Sections: 
visit to the exhibition of apparatus. 

Thursday, July 30—Question of the day to 
be discussed and work of Sections: 


’ 


subscription banquet. 

Friday, July 31—Work of Sections: gen- 
eral closing meeting of the Congress: 
night festival at the Colonial Exhibi- 
tion. 


QUESTIONS TO BE DISCUSSED 


During the opening meeting Professor 
Forssell (Sweden) will speak on: “Social 
Struggle against Cancer.” 

Four questions are to be discussed at the 
Congress, each of which will be given out 
in a thirty-minute lecture at the General 
Meeting, all Sections present, by the follow- 
ing authors, designated by the radiological 
societies of their respective countries: 

Dr. Cole (U. S. A.): “Radiological 
Examination of the Mucosa of the Diges- 
tive Tract.” 

Dr. Lynham (England): ‘“Pre- and 
Post-operative Treatment of Cancer of the 
Breast by Radiation (Recurrency and Me- 
tastases Excepted).” 

Prof. (Germany): “Radi- 
ological Examination of the Urinary 
Apparatus by Excretion of Opaque Sub- 
stances.” 

Prof. Milani (Italy): 
Inflammatory Diseases.” 

Communications.—More than three hun- 
dred communications are announced. They 


Haenisch 


“Radiotherapy of 
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will be divided among the six following 
Sections: 


(1) Radiodiagnosis 

(2) Roentgen- and Curietherapy 

(3) Radio-physics 

(4) Radio-biology 

(5) Electrology 

(6) Natural and Artificial Heliotherapy 


The members of the Congress will receive 
a volume containing the summaries of three 
hundred communications before the Con- 
gress. 

Commussion of Measures —The Commis- 
sion of Measures, where each of the twenty 
principal countries is represented by a phy- 
sicist and a physician, will continue the 
work begun in Stockholm on international 
unification of measures. 

Exlibitions—An exhibition of books and 
of radiological publications is organized on 
the Congress premises at the Sorbonne. 
Communications to be addressed to Librairie 
Masson, 120, Boulevard 
Paris (7°), France. 

An exhibition of electro-radiological ap- 
paratus is also organized at La Porte de 
Versailles. 

Entertainments.—The “‘Titulary and Ad- 
joined Members” of the Congress are in- 
vited to the three following entertain- 
ments: 

(1) Welcome Meeting, with dance, on 
Sunday, July 26. 

(2) Opera evening on Tuesday, July 28. 

(3) Night festival at the Colonial Exhi- 
bition on Friday, July 31. 


Saint-Germain, 


A subscription banquet will take place on 
Thursday, July 30. 

Ladies’ Committee —A Ladies’ Commit- 
tee will organize excursions in and around 
Paris and visits to museums for ‘“Ad- 
The 


joined Members” of the Congress. 
Congress members will also have an oppor- 
tunity to visit the Colonial Exhibition. 
Lodging.—Members of the Congress will 
benefit by a reduction of 50 per cent on the 
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fare to and from the Congress, on the 
French railways. 

After the Congress and from the 2d of 
August, seven different travelling parties 
will be organized by the Tours Office of 
the Congress in the principal tourist, ther- 
mal, and climatic regions of France. 


(1) Lac du Bourget, Lac 
Chamonix - Mont Blanc, 
(August 2-9), 1,650 francs. 


Aix-les-Bains, Lac du Bourget, Route 
des Alpes (with autocar), Nice, 
Monte Carlo, Cote d’Azur 
(August 2-10), 1,500 francs. 


d’Annecy, 
Evian 


Carcassonne, Route des Pyrénées 
(with autocar), Font Romeu, 
Luchon, Biarritz, Cote d’Argent 
(August 2-10), 1,800 francs. 


Normandie, Mont St. Michel, Cote 
de Bretagne (with autocar), 
Vannes (August 2-9), 1,490 
francs. 

Vittel, Lakes and Passes of the 


Vosges, Alsace, Strasbourg 
(August 2-7), 1,040 francs. 


(3) 


(4) 


(6) Dome 


Vichy, Auvergne, Puy de 


(August 2-6), 685 francs. 


(7) Castles of the Loire, Blois (August 
3-6), 555 francs. 


During these tours, members of the Con- 
gress will be received in the principal ther- 
mal and mineral watering places, and visit 
them. 


The Tours Office of the Congress can also 
organize, according to the wishes of mem- 
bers of the Congress, any tour or stay in 
France after the Congress, either separately 
or in parties. Requests to this effect may 
be addressed to the Office of the Congress. 


Congress Enrollment.—We beg to remind 
those planning to attend that “Titulary 
Membership” in the Congress is open only to 
members of radiological societies and to 
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persons accepted by these societies (Tity- 
lary Membership fee, 300 francs). 

The wives and children of members of 
the Congress are admitted as “Adjoined 
Members” only (Adjoined Membership fee, 
50 francs). 

Please send all information, enrollments, 
or subscription fees to the office of the 
Third International Congress of Radiology, 
122, rue La Boétie, Paris (8°), France. 





POST-GRADUATE COURSES, DELIV- 
ERED IN THE ENGLISH LAN- 
GUAGE IN THE LEADING 
HOSPITALS OF PARIS, 
FRANCE, DURING 
THE SUMMER 
OF 1931 


The Faculty of Medicine of Paris (the 
Medical School of the University) an- 
nounces that, during June and July, 1931, a 
comprehensive series of post-graduate 
courses will be presented. The enterprise is 
conducted under the auspices of the Asso- 
ciation for the Development of Medical Re- 
lations (the “A.D.R.M.”), a commission 
sponsored by the French Government. 

The work will be presented in the Eng- 
lish language. Clinics, lectures, and dem- 
onstrations will be conducted in the great 
hospitals of Paris, on a wide variety of top- 
ics, by the most eminent French clinicians. 
A nominal fee will be charged for each 
course. Upon the completion of each 
course, the student who qualifies will receive 
a certificate covering the work, signed by 
the professor in charge. 

Detailed information may be secured by 
addressing direct, Professeur E. Hartmann, 
President, “A.D.R.M.,” Faculty of Medi- 
cine of Paris, 12, Rue de L’Ecole de Medi- 
cine, Paris (6e), or, in the United States, 
Dr. Frank Smithies, 920 North Michigan 
Avenue, Chicago, Illinois. 














IN MEMORIAM 


IN MEMORIAM 
IN MEMORY OF MARTIN HAUDEK 


Professor Martin Haudek, one of the 
pioneers of the young science of medical 
roentgenology, has departed from us. Not 
only we in Vienna, we in Austria, but the 
whole medical world mourns his loss. His 
name is one of the best known and most 
often quoted in medical science. This fame 
he acquired for himself and for us through 
his great discovery of the direct symptoms 
of ulcers of the gastro-intestinal tract 
(Miinchener Medizinische Wochenschrift, 
1910). Before this discovery this disease 
could be recognized only rarely, with cer- 
tainty, in living subjects. Ulcers of the 
gastro-intestinal tract were even considered 
rare at that time, and their treatment was 
inadequate. Only as based on the results of 
his studies is the modern and far advanced 
internal roentgenotherapeutic and surgical 
therapy of the different stages and types of 
gastric and duodenal ulcers possible. They 
demonstrate the frequent occurrence of this 
disease and permit a certain diagnosis in 
almost every case. “Haudek’s niche,” the 
roentgenological symptom of the disease, 
was only the starting point for his work. In 
it and led by it, he developed the other 
roentgenologic means of ulcer-diagnosis, so 
full of symptoms and signs. He showed in 
it a thoroughness, intelligence, and exact- 
ness which are examples to us. It has per- 
fected the roentgenological diagnosis in this 
field to such a degree that only rarely does 
it fail: 96 per cent confirmation by sur- 
gery (Haudek, 1922, at the combined 
meeting of the Naturforscherversammlung 
in Dresden). Akerlund gave the same per- 
centage. His scientific studies, by their 
practical importance, spread _victoriously 
throughout the medical world in a manner 
never seen before, against all the obstacles 
opposed so often to something new. They 
were not only confirmed everywhere, but 
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Martin HAuDEK 


taken with enthusiasm into daily use by 
physicians. 

Haudek’s industrious mind, his studious 
and warm interest have borne fruit in many 
other fields of medicine. Besides further 
studies in the diagnosis and therapy of 
gastro-intestinal diseases and numerous pub- 
lications in the whole field of roentgen- 
ological diagnosis and therapy, he has made 
very important observations about the 
course and the healing processes in tuber- 
culosis of the lungs, which have become of 
great practical importance. It has been 
conceded that he has introduced new view- 
points in the consideration of the develop- 
mental stages and the prognosis of pulmo- 
nary tuberculosis. His statement that a se- 
ries of roentgenograms of the lungs often 
shows in only a short time the value of the 
roentgenologic diagnosis, inasmuch as it 
shows the substratum of non-permanent sec- 
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ondary changes has been generally con- 
firmed. It has been conceded, furthermore, 
that he helped to lay the foundation for the 
new teaching of the relative unimportance 
of the localization of tuberculosis in the 
apices. 

Many invitations brought him, brilliant 
speaker and master in debate that he was, 
to scientific meetings in many countries, and 
his contributions were always great suc- 
Haudek enjoyed the highest esteem 
in his own and in foreign countries. Roent- 
genologic societies of many lands have 
made him an honorary member. 
sided over the Deutsche Rontgengesellschaft 
at one of its meetings. In many critical 


cesses. 


He pre- 


scientific discussions one could hear the 
valuable and well founded arguments of 
Haudek. Only a week before his death he 


presided over a meeting of the Wiener 
Rontgengesellschaft and took part in the de- 
bate in a long and lively discussion. Suav- 
iter in modo, fortiter in re, he has always 
acquitted himself with excellence and value 
in whatever he undertook. 

To his fellow-physicians and the patients 
under his care he was always a reliable con- 
sultant. His remarkably happy personality 
Disease of the 
The 


mourning for this amiable man of science 


made him beloved by all. 
heart has taken him away suddenly. 


and this physician, whom the school of Vi- 
enna proudly calls their own, is widespread. 
I lose in him not only a faithful friend, but 
also a creative co-worker. 


Guipo HoLtzKNeEcut, M.D., 
Vienna, Austria. 
Translated by H. W. Hefke, M.D., 
Milwaukee, Wisc., U. S. A. 





THOMAS L. GRAY 


Among the essayists at the Los Angeles 
annual meeting of the Society was to have 
Thomas L. M.D., of St. 
Ontario, whose death 


Gray, 
Canada, 


been 
Thomas, 
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took place after the announcement that he 
would present a paper on “The Value of 
X-rays in Diagnosis.” A leader among his 
professional brethren, Dr. Gray had been a 
member of the Radiological Society of 
North America since 1925, and left many 
friends therein to mourn his passing, 





WILLIAM GEORGE HETTICH 


friends of William G. Hettich, 
of Chicago, were grieved to learn of his 
death after a rather extended illness, in 
Palm Springs, California, on February 27, 
1931. 

Mr. Hettich—or, as hundreds of his radi- 
ological friends called him, Bill—was born 
in Chicago, October 23, 1885, being some 
46 years of age at the time of his demise. 
He attended the public schools of Chicago 
and, after being graduated from Lewis In- 
stitute, became associated with the late 
William Scheidel in the manufacture of X- 
ray and electrotherapeutic apparatus. He 
continued in the experimental and design- 


The many 


ing department of this pioneer firm when it 
merged with the Western X-ray Coil Com- 
pany and became the Scheidel-Western 
X-ray Coil Co., where he designed and im- 
proved much of the at that time most mod- 
After 
the passing out of existence of the last- 


ern X-ray apparatus and machinery. 


named company, “Bill” became interested in 
the Chicago X-ray Company, and later or- 
ganized and became President of The 
Standard X-ray Company, which position 
he held until his untimely death. He was 
the inventor and patentee of the application 
of the leakage principle as applied to X-ray 
transformers and, because of this important 
contribution to the safety devices of radi- 
ology, he was awarded and received the 
Gold Medal of the Radiological Society of 
North America, at the annual meeting in 
Milwaukee in December, 1926. 

He was a man of wide acquaintance both 
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within the medical profession and outside of 
it and had large business interests. 

Throughout the duration of his illness, 
his case was most carefully and thoroughly 
watched and studied by many of America’s 
most prominent medical and surgical men, 
and, in view of the progressive and fatal 
termination, it was difficult satisfactorily to 
explain the course of events, until the 
necropsy findings showed conclusively the 
character and extent of the pathology of 
the disease. Sufficient was found to justify 
the diagnosis made at the beginning of his 
illness. 

I. S. TrostLer, M.D., Chicago. 





BOOK REVIEWS 





TARY Tract. By T. Wrincate Topp, 
M.B., Cu.B. (Manc.), F.R.CS. 
(Eng.), Western Reserve University. 
Pages, 77. Published by the Williams 
and Wilkins Co., Baltimore, for the 
Wayne County Medical Society, De- 
troit, Michigan, 1930. 


BEHAVIOR PATTERNS OF THE ALIMEN- 
| 
| 





This record of gastro-intestinal observa- 
tion, while recognizing the value of the 
more purely experimental investigations and 
descriptive accounts of other workers, pre- 
sents a point of view hitherto but little em- 
phasized. It is the viewpoint of the beha- 
vior pattern. The author is not concerned 
with the precise positions or levels of signifi- 
cant features which act as landmarks in the 
alimentary tract, but has devoted his studies 
to the response of the digestive system to 
stimuli of local, reflex, or central origin. 
The studies cover the reaction of the stom- 
ach to very simple stimuli: water, milk, acid, 
alkali, and carminatives. The responses to 
heat and cold directly or indirectly applied, 
to foreign bodies, and to emotional inter- 
ference have been investigated under care- 
fully controlled conditions. In addition, the 
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author attempts to submit the colon to a 
similar grouping. The investigations were 
carried out on a group of over four hun- 
dred normal students of both sexes, using 
the roentgenoscope and serial roentgeno- 
grams. 

The observations reported and opinions 
expressed by the author should be of great 
those concerned with the 
roentgen examination of the alimentary 
tract. 
agnosis of 


interest to all 


Those who are interested in the di- 
functional 
roentgen examination of the gastro-intesti- 
nal tract will find much food for thought in 
this little book. 


disorders from a 





ESSENTIALS OF MEDICAL ELECTRICITY. 
By Etxin P. CuMBerBaTcH, Medical- 


officer-in-charge, Electrical Depart- 
ment, St. Bartholomew’s Hospital, 


London, England; Examiner in Med- 
ical Electrology, University of Cam- 
bridge; former President, Section of 
Electrotherapeutics, Royal Society of 
Medicine. Pages, 443. Published by 
C. V. Mosby Company, St. Louis, 
1929. 


| 


The sixth edition of this popular hand- 
book of medical electricity has been entirely 
rewritten and many additions and _ altera- 
tions have been made. The chapters on the 
galvanic current have been rewritten and re- 
arranged and the term 
has been used to include all the therapeutic 


‘ 


‘galvanotherapy” 
uses of this current. Since the galvanic 
current in the body consists of streams of 
navigating ions, the expression “iontophore- 
sis” has been adopted in preference to “ioni- 
zation.” 
into three branches. 
sults are the consequence of the migration 


Galvanotherapy has been divided 
In one of these the re- 


of the “tissue” ions, and there is no intro- 
duction of ions that are foreign to the body. 
In another there is, in addition, the immi- 
gration into superficial tissues of ions pos- 
properties. In this 


sessing therapeutic 
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branch of galvanotherapy two forms of 
treatment are practised at the same time. 
The author believes that the ions of only a 
few chemical substances can exert their 
pharmacological properties when introduced 
into the superficial regions of the body. 
When such action is obtained the therapeu- 
tic effects are in part due to the migration 
of the tissue ions. When other medicinal 
ions are introduced the results are due 
wholly to the migration of the tissue ions. 
In the third branch of galvanotherapy, 
where the current is used for the destruction 
of tissue, the term “electrochemical cauteri- 
zation” has been adopted in preference to 
“surgical ionization” and “electrolysis.” 

New chapters have been added on the 
sinusoidal current and the combination of 
acupuncture with the galvanic current. Be- 
cause of the many new and important ad- 
vances in diathermotherapy, the chapter 
dealing with this subject has been entirely 
rewritten. A section dealing with the surgi- 
cal uses of diathermy and high frequency 
has been added and entitled “The Electro- 
thermic Methods of Surgery.” 

Thirty-eight new illustrations have been 
added to the present edition and some of 
the original drawings have been redrawn. 








NoRMAL ANATOMY OF THE SKULL IN 
THE ROENTGENOGRAM. By Karv 
GOLDHAMMER. Part 2, with 44 photo- 
graphic tables, 44 illustrative sketches, 

and 26 projection diagrams. (Radi- 

ologische Praktika, Vol. XIII.) Text 
in German, English, French, and 

Spanish. Published by Georg Thieme, 

Leipzig, 1931. Price, 120 marks. 





Part 1 has been followed almost imme- 
diately by a second, identical to it in its let- 
ter press and general make-up. As in the 
first volume, all views are reproduced in 
their original size as photographic reproduc- 
tions of the negative. Each view is accom- 
panied by a little sketch made in two pro- 
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jections from which the direction of ex- 
posure is evident. There is a large number 
of similar views both of the skeleton and 
of the living. On acellophane interleaf there 
is printed in red a detailed sketch of each 
view, with a very exact explanation of the 
important points. 

In twenty-two double plates there are il- 
lustrated the special technics for the tem- 
poral bone, the ear, the maxilla, the upper 
and lower jaws, and the nose. 

At the end is the table of contents of the 
two volumes. The work is a real mine of 
information. 

F. Haeniscu, M.D., Hamburg, Germany. 
Translated by E. T. Leddy, M.D., 
Rochester, Minn., U.S. A. 








Puysics oF Raprotocy. By J. L. 
WEATHERWAX, M.A., Physicist, Phil- 
adelphia General Hospital, Associate 
in Radiotherapeutic Physics, Univer- 
sity of Pennsylvania Graduate School 
of Medicine. With a Foreword by 

Henry K. Pancoast, M.D., Professor 

of Roentgenology, University of 

Pennsylvania. Pages, 240; illustra- 

tions, 126. Published by Paul B. 

Hoeber, Inc., New York, 1931. Price, 

$5.00. 








This book is the product of years devot- 
ed to the instruction of students in radio- 
logical physics in the Graduate School of 
Medicine at the University of Pennsylvania. 
It is very concise and covers only the essen- 
tials of the physics involved and the proper 
application of these principles to the treat- 
ment of patients. There is an interesting 
Foreword by Henry K. Pancoast. 

Starting with an explanation of the prin- 
ciples of electricity and magnetism and a 
discussion of the atomic theory, the physics 
of X-ray production and measurement are 
explained in an interesting and readable 
manner. Modern methods of determining 
quantity and quality of X-radiation are de- 
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scribed, with an especially interesting ex- 
planation of spectrometry. In the discus- 
sion of X-ray dosage, special attention is 
given to anatomical cross-section charts, the 
determination of isodose curves, and the 
graphic methods of recording treatments. 
The Kingery-Pfahler saturation method of 
therapy is emphasized and saturation loss 
curves are given for various conditions of 
voltage and filter. 

In considering the biologic effects of 
roentgen rays, excerpts from Ewing’s Cald- 
well lecture add considerably to the subject. 

While the text deals mainly with roent- 
gen-ray physics, the radium therapist will 
also find much of value. The author has 
an interesting table comparing the density 
of metals commonly used as filters. Failla 
has contributed isodose curves of a large ra- 
dium pack. There are useful tables of the 
decay value of radon, and Widmann, Failla, 
and Quimby have contributed tables of ery- 
thema doses in millicurie or milligram hours 
for various filters and distances. 

The book is a distinct contribution to the 
radiologic literature and should occupy a 
place in the library of every student on ra- 
diology, and for reference purposes will be 
an adjunct to the specialist in radiology. 








Tue NorMAL DEVELOPMENT OF THE 
SKELETON IN THE ROENTGENOGRAM. | 
(Radiologische Praktika, Vol. XV.) | 
sy E. RuckeNsTEINER. Pages, 80, | 
with 63 illustrations and 11 curves in | 
the text, and 3 tables. Published by | 
Georg Thieme, Leipzig, 1930. Price, | 

18.60 marks. 





One can say with all sincerity that this 
new book will fill a long-felt want, for every 
physician who has anything to do with the 
interpretation of roentgenograms finds him- 
self in frequent difficulty when asked to ex- 
press judgment on the stage of development 
of the skeletal bones in a given case. To 
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ease themselves out of this difficulty some 
have constructed charts and tables drawn 
from a scattered and voluminous literature 
on the subject. One, therefore, has a sense 
of gratitude toward the author, who has 
taken up the task of sifting this scattered in- 
formation from the literature and giving it a 
critical evaluation. 

In the introductory chapters the develop- 
ment of the skeleton of the thorax is taken 
up in detail. There follows a survey of the 
bones of the skull, the teeth, the shoulder 
girdle, the upper extremities, the pelvis, and 
the lower extremities. Numberless sketches 
illustrate the exact and complete text. 

Very much to be welcomed is the repre- 
sentation by means of a curve of the time 
of ossification of the various components of 
the skeleton. In three large curves the time 
relationships of ossification of the bones are 
represented by colored lines, so that a glance 
at the curve is all that is necessary to deter- 
mine the time of appearance of each bony 
nucleus, and the time of its union. These 
curves are issued separately by the publish- 
er, and will be found of much practical use 
in many a roentgen institute. 

We welcome the appearance of this ex- 
cellent book. 

F. Haeniscu, M.D., Hamburg, Germany. 

Translated by E. T. Leddy, M.D., 
Rochester, Minn., U.S. A. 








THE ULceER PROBLEM IN THE LIGHT OF 
MoperRN ROENTGENOLOGIC RESEARCH. 
By H. U. Avsrecut. Pages, 79; illus- 
trations, 116. Published by Georg | 
Thieme, Leipzig, 1930. Price, 10 | 
marks. | 








The author has at his disposal the wealth 
of material of the University of Frankfort 
Medical Clinic, in which his Chief, Berg, 
has worked out his well known method of 
investigation of the relief of the gastro- 
intestinal mucosa, and by means of a large 
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number of excellent reproductions gives a 
survey of the results from a roentgenologic- 
diagnostic and a medical-therapeutic point 
of view. Refinements in diagnosis are ex- 
plained by a wealth of statistical material. 
Many interesting questions about the ulcer 
problem are touched upon. 


F. Haeniscu, M.D., Hamburg, Germany. 
Translated by E. T. Leddy, M.D., 
Rochester, Minn., U. S. A. 








Le ROLE DE LA RADIOLOGIE, DANS LE 
DIAGNOSTIC DE LA TUBERCULOSE PUL- 
MONAIRE. By D. V. Ancrrany. With 
Preface by Dr. DumMarest. Pages, 
75; plates, 27. Masson et Cie, Paris, 
1930. Price, 20 francs. 





This little book is intended to set forth 
the importance of roentgenologic examina- 
tion of the lungs in the diagnosis of pul- 
monary tuberculosis and to convince physi- 
cians who still think that clinical examina- 
tion is sufficient that systematic roentgenos- 
copy and roentgenography furnish absolute 
evidence of the indispensability of the meth- 
od. It is written by a radiologist who first 
had extensive clinical experience with pul- 
monary tuberculosis and whose roentgeno- 
logic interpretation is strongly influenced by 
his daily collaboration with clinicians spe- 
cializing in the diagnosis and treatment of 
this disease. 

The theme is adequately treated. 
work does not pretend to go into all phases 
of the subject and does not touch upon con- 
troversial questions, such as the pathways 


The 


of infection. 

The book is divided into three chapters, 
the first being devoted to the inadequacy of 
clinical methods of examination, the second 
to a description of those forms of pulmo- 
nary tuberculosis which can be brought to 
light only by roentgenologic examination, 
and the third to a discussion of indications 
As is so often the case with 


and technic. 
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Continental authors, the bibliography is al- 
most entirely confined to authorities from 
the same country, but inasmuch as._ this 
work does not pretend to be a treatise or 
text-book, this failing is not so serious as it 
might otherwise be. 

A. U. Desyarpins, M.D. 





ROENTGEN TECHNIC: A TEXTBOOK FoR | 
PHYSICIANS AND TECHNICAL AssIsT- 
ANTs. By K. KirscHMANN. With 
an Introduction by Dr. W. Lustic, 
Berlin. Pages, 345; illustrations, 283. 
Published by Georg Thieme, Leipzig, 
1930. Price, 25 marks. 


This book presents an enormous amount 
of material in a highly compressed form. 
There are chapters on physics, on electricity, 
and a treatise on the physics of X-rays. 
There follows a chapter on the production 
of X-rays, in which ion and electron tubes 
are discussed in detail, as well as a discus- 
sion of the various X-ray apparatuses. The 
presentation of the biologic effects of roent- 
gen rays is followed by a description of the 
damages possible. A special section deals 
with the measurement of X-rays, the meas- 
urement of dose and of hardness, and the 
establishment of depth doses. A_ further 
section deals with photography, in which the 
chemical fundamentals, the technic of pho- 
tography, the physical fundamentals, and 
the means of judging film quality are taken 
up. 

The chapter on the technic of roentgen 
diagnosis is divided into a general and a 
special part. At the end there is given a 
table of exposure. 

There follows a short exposition of X- 
rays in technology, and of radium therapy. 
Further, the instruction of nurses in roent- 
genologic departments is taken up; also the 
physical and chemical fundamental con- 
cepts, units and methods of calculation, and 
the periodic system are gone into thorough- 
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ly. Hints, prescriptions, definitions of medi- 
cal terms, and seventy practice questions 
complete the volume. 

The large number of well chosen illustra- 
tions is instructive but not all roentgeno- 
grams are equally good. The make-up is 
excellent. 

That certain matters are omitted here and 
there is not to’ be wondered at, considering 
the wealth of what is offered. 


F. Haeniscu, M.D., Hamburg, Germany. 
Translated by E. T. Leddy, M.D., 
Rochester, Minn., U. S. A. 








Ten YEARS OF RESEARCH IN THE Bor- 
DERLAND OF PHysics AND MEDICINE. 
Report of the Institute for the Phys- 
ical Foundations of Medicine of th* 
University of Frankfort-am-Main. B: 
FRIEDRICH DessAuER. Pages, 404. 
with 190 illustrations and one colored 
tabulation. Published by Georg 
Thieme, Leipzig, 1931. Price, 36 
marks. 


In the introduction are discussed the es- 
tablishment and development of the Insti- 
tute for the Physical Foundation of Medi- 
cine, of which the author is the director. 
The body of the book, in more than 330 
pages, includes in ten sections the studies 
made in the Institute during the last decade. 

The first section, in which other workers 
in the Institute have collaborated, takes up 
the question of unipolar charged air. Ex- 
periences and results of the experiments 
with the ionization of air are thoroughly de- 
scribed. In the second section there follow 
investigations of the fundamental problems 
of the biologic effects of radiation, and a 
physical and theoretical explanation of the 
process of cell damage. In the fourth sec- 
tion we are made acquainted with the ex- 
planation and proof of the Gurwitsch ra- 
diation, and the application of a light analy- 
sis for the quantitative measurement of the 


mitogenetic ravs. There follows a report 
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of some of the old and new studies made in 
the Institute of the distribution of energy 
in irradiated media. The sixth chapter in- 
troduces the latest developments in the 
chemical changes produced by electrical dis- 
charges in gases. The results of thorough 
investigations of the properties of cathode 
rays, and their practical propagation in alu- 
minium, gas, etc., from a Lenard-Coolidge 
tube, are reported. There follows a section 
on a universal instrument for measuring ra- 
diation. 

The author then gives a survey of the per- 
sonalities of the earlier and present work- 
ers in the Institute, and of the papers which 
have been published from there. In conclu- 
sion, there follows a series of publications 
of friends, collaborators, and students. The 
book is a limitless storehouse of the results 
of scientific research. 

The format of the book, as is the custom 
of the publisher, is first class. 

F. Haeniscu, M.D., Hamburg, Germany. 

Translated by E. T. Leddy, M.D.., 
Rochester, Minn., U. S. A. 





Deep X-RAY THERAPY IN MALIGNANT 
Disease. A Report of an Investiga- 
tion Carried out from 1924 to 1929 
under the Direction of the St. Barth- 
olomew’s Hospital, Cancer Research 
Committee. By Water M. Levitt, 
M.D., L.M.R.E.,  Medical-officer-in- 
charge of the Radiotherapeutic Re- 
search Department, with an Introduc- 
tion by Sir Tuomas Horper, Bart., 
K.C.V.O., M.D., F.R.C.P., Chairman 
of the Cancer Research Committee. 
Pages, 128. Published by John Mur- 
ray, London, 1930. Price, 65  shil- 


lings. 


A brief summary can hardly do justice 
to this report of cases of cancer treated at 
St. Bartholomew's Hospital by a_ special 
commission between the 1925 and 
1929. The cases, 319 in all, were referred 
for treatment through a member of the Re- 


years 
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search Committee in charge of the appro- 
priate group. The cases were divided into 
four classes: (1) breast, (2) uterus, (3) 
upper air passages, and (4) esophagus; 
later were added (5) rectum and (6) thy- 
roid. If the carcinoma was too extensive or 
unsuitable for radium for other reasons, X- 
ray was used to treat it. Most cases had 
biopsies. The results of treatment were 
checked by an exacting follow-up. Of the 
319 cases treated, 15 per cent are without 
evidence of tumor; definite palliation was 
produced in 60 per cent of the remaining 
cases. Tables in the text by a glance give 
information about the various groups, and 
each is followed by a short analytic com- 
ment. 

This report, probably the best on the sub- 
ject, is invaluable to the general practition- 
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er because it is simple, easy to read, and 
free from cumbersome technicalities and 
mathematics. The radiologist will find in- 
teresting the author’s ideas of various treat- 
ment technics, the value of the split dose and 
the single dose, and his ideas of combina- 
tions of radium and X-ray. The author con- 
cludes that many newgrowths, even ad- 
vanced ones, may be made to disappear by 
X-ray treatment, with a freedom from re- 
currence for four years or longer; that the 
risks and discomforts to the patient are 
slight, and that in certain cases a combina- 
tion of radium and X-ray is superior to 
either agent alone. 

The whole book is delightful to read—it 
is honest, free from bias, simply and clearly 
written. It is a shame that more books like 
this report are not available. 
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Subphrenic Abscess. Gatewood. Am. 
Jour. Med. Sci., September, 1930, CLXXX, 
398. 

The author calls attention to the failure to 
consider the likelihood of subphrenic abscess 
in any patient not doing well after an abdomi- 
nal operation, even though performed months 
previously, and to the importance of prophy- 
lactic treatment in the early diagnosis and 
elimination of appendiceal and other contribu- 
tory causes. He feels that a thorough X-ray 
examination gives the most important infor- 
mation upon which to base a diagnosis, and 
that it is a method enabling one to differentiate 
a subphrenic abscess from liver abscess, gum- 
ma, or from intrahepatic tumors. The pres- 
ence of a fluid level below the diaphragm 
should always be sought for, but cannot be 
found in more than half of the cases. 

This article contains a chart with a complete 
analysis of forty-one cases admitted to the 
Presbyterian Hospital, Chicago, and the Sur- 
gical Department of Rush Medical College. 


Roe J. Maier, M.D. 


A Year’s Progress in Roentgenography of 
Abdominal Viscera. Editorial. Jour. Am. 
Med. Assn., Feb. 7, 1931, XCVI, 443. 

The Journal of the American Medical Asso- 
ciation has frequently emphasized the manner 
in which years of patient investigation precede 
each significant announcement of a medical 
discovery. In the year just past, Americans 
interested in roentgenologic diagnosis have 
read several such announcements. 

Widest notice, perhaps, has been given to 
intravenous urography, the procedure by which 
roentgenograms of the urinary tract can be 
made after intravenous injection of iopax 
(sodium 2-0xo0-5-iodo-pyridine-N-acetate, in- 
troduced as “uroselectan’”). This work was 
begun in Germany by Lichtwitz, by Binz, and 
by von Lichtenberg. Working at one time with 
Lichtwitz and later with 


von Lichtenberg, 


Swick, an American graduate student resident 
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in Germany, applied the substance developed 
by Binz as a contrast medium in urologic diag- 
nosis. Clinical trials were made in the United 
States and the results recently have been sum- 
marized in the Journal of the American Medi- 
cal Association. 

Less widely known as yet, but probably of 
equal importance, is an announcement by 
Weber. He applied, with slight modification, 
the method of A. W. Fischer of Frankfort-on- 
Main in the diagnosis of polypoid lesions and 
The old method of 
roentgenography after an opaque enema, al- 


polyposis of the colon. 


though highly useful in disclosing deforming 
lesions of the colon, was of little service in 
gaining evidence of non-deforming soft masses 
that project into the lumen of the bowel. 
Fischer’s method, as employed by Weber, and 
as employed by Gershon-Cohen in tuberculous 
colitis, consists first in administering an opaque 
enema, as in the old method. 
patient is asked to expel this enema as com- 
pletely as possible. After this has been 
done, what might be called an air enema is 
given under roentgenoscopic control. The 
result is that the contours of the polyps 
are outlined clearly in the air-filled lumen. 


However, the 


Since the status of polyps as precancerous 
lesions has been conclusively demonstrated by 
Fitzgibbon, a method by which the presence 
of polyps can be detected may be a life-saving 
measure. 

Another step forward that probably will be 
of wide application is the observation by Kirk- 
lin concerning papillomas of the gall bladder. 
Until recently he had assumed that cholecys- 
tographic distinction between papillomas of 
the gall bladder and stones of low calcium 
content was impossible. In a series of cases, 
however, he found that papillomas had certain 
definite roentgenologic characteristics: their 
shadows maintained the same position in all 
films on which they appeared ; the small, round 
defects were never more than 1 cm. in diam- 
eter; they were never immediately at the 
fundal pole but often were marginal; defects 
might be single or there might be three or 
more, but always they were discrete; fre- 
quently the shadows were clear and usually 
they were most plainly visible at the twentieth 
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hour after oral administration of the opaque 
dye, and the shadow of the gall bladder was 
of excellent density. Kirklin has offered the 
diagnosis in about twenty cases. Although 
only four of the patients were operated on, 
the diagnosis was confirmed in each of the 
four. 

Continental European medical literature 
yielded Archer and Peterson many references 
to roentgenologic diagnosis of ascariasis after 
they, independently, had correctly interpreted 
a film as representing this condition. They 
found nothing in English. Soon after inges- 
tion of a barium sulphate cereal meal a filling 
defect is found in the intestine; later a string- 
like shadow appears, representing the barium 
sulphate-filled enteric canal of the parasite. 

Weber believes that use of the barium sul- 
phate enema, followed by injection of air, will 
increase the accuracy of diagnosis in nearly 
all types of colonic disease. Kirklin hopes that 
it may yet be possible to diagnose carcinomas 
of the gall bladder in their early stages. 
Archer and Peterson have found that roent- 
genologic diagnosis of ascariasis is sometimes 
positive when examination of the stool for ova 
is negative. Possibly statistics of mortality 
and morbidity will show the results of these 
discoveries and suggestions in the near future. 


Cuarces G. SUTHERLAND, M.B. 





Amebic Subdiaphragmatic Abscess. F. 
Talia. Archivio di Radiologia, November- 
December, 1930, VI, 1057. 

The author reports two cases of amebic 
subdiaphragmatic abscess. In the first case 
there was radiologic, bacteriologic, and oper- 
ative proof of the diagnosis; in the second, 
radiologic and clinical evidences were con- 
firmed by the fact that the lesion cleared up 
after the administration of emetin and the as- 
Piration of pus. He discusses the differential 
diagnosis from hepatic abscess, encapsulated 
basal pleuritis, solid and cystic tumors of the 
liver, etc., and shows illustrative radiographs 
of these conditions. 

The author concludes that in the radiologic 
study of these abscesses one should consider 
primarily the diaphragmatic arch, elevation of 
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the dome, immobility, opacity of the costo- 
diaphragmatic sulcus, the margins of the dia- 
phragm without angulation or irregularities, 
which are the signs usually accompanying 
this lesion. 

E. T. Leppy, M.D. 





APPARATUS 


The Standardization Apparatus of the 
Radiological Institute in the University of 
Freiburg. E. Albrecht. Strahlentherapie, 
1930, XXXVIII, 789. 

This is a brief discussion of the apparatus 
used at the author’s laboratory for the absolute 
determination of the r-unit. 


Ernst A. Poute, M.D., Ph.D. 





Contributions to the Biological Effects of 
Modern Cathode-ray Tubes. W. Schaefer 
and E. Witte. Strahlentherapie, 1930, 
XXXVIII, 767. 

Some of the data available to-day concern- 
ing the output of cathode-ray tubes and the 
percentage of roentgen rays emitted by the 
different types of windows are discussed. 
Hypothetical calculations tend to show that a 
comparison of the biological effects of roent- 
gen rays and cathode rays can be conducted 
only on the basis of equal energies effective 
in the tissues. 


Ernst A. Ponte, M.D., Ph.D. 





On the Depth Effect and the Elective Ac- 
tion on Tissue Produced by Short Electrical 
Waves. Erwin Schliephake.  Strahlen- 
therapie, 1930, XX XVIII, 655. 

Esau constructed an apparatus for the pro- 
duction of short electrical waves, approxi- 
mately from 5 to 20 meters long. By using 
a closed secondary circuit, the object can be 
placed in the electrical field between two con- 
densers. A number of experiments carried 
out with this apparatus are described, and the 
clinical applicability of the short electrical 
waves is briefly discussed. While, for in- 
stance, ordinary diathermy applied over the 
chest increases the temperature in the esoph- 
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agus only one-half a degree centigrade, 
these short waves produce an increase of three 
degrees. In 80 cases of furunculosis, pana- 
ritium, carbuncles, and phlegmons, the author 
has not seen a single failure of the treatment 
by short electrical waves. 


Ernst A. Poute, M.D., Ph.D. 


APPENDIX (DIAGNOSIS) 


Roentgenology of the Appendix. Joseph 
W. Larimore. Surg., Gynec. and Obst., 
December, 1930, LI, 810. 

The author believes that roentgenology of 
the appendix should be done only as a part 
of a complete general roentgenologic gastro- 
intestinal study. Chronic appendicitis may at 
times simulate duodenal ulcer and can be dif- 
ferentiated only by gastro-intestinal roentgen- 
ology. The normal appendix may be seen by 
fluoroscopic and roentgenographic study, but 
the normal appendix does and can empty itself 
very shortly after the cecum has emptied, so 
that non-visualization does not mean pa- 
thology. Ina series of 4,049 complete gastro- 
intestinal studies by roentgenology, significant 
appendiceal occurred almost five 
times as often when the appendix was visual- 
ized, and 50 per cent of the visualized appen- 
dices had associated signs of pathology, com- 
pared with 5.3 per cent of those not visualized. 

Abnormal position of the appendix may be 
casual or fixed, and when fixed may be of 
congenital or acquired origin. The acquired 
fixed-position is the result of inflammatory 
changes of the appendix, producing adhesions 
to adjacent structures, which may cause abso- 
If this fixation is to the cecum 
and ileum, the appendix will move at its same 


findings 


lute fixation. 


relative position to the cecum and ileum. The 
congenital, abnormal fixed-position is usually 
post-cecal and varies the clinical picture. 
Retention of barium in the appendix after 
the cecum has emptied shows impaired motil- 
ity of the appendix and is more significant at 
24 hours, with the right colon emptied, than 
at 72 hours, with the cecum and right colon 
filled. 


revealed as vacuoles or holes in the barium 


Retained non-opaque fecal masses are 


shadow and are not in themselves the exciting 
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cause of the initial information. 


A_pseudo- 
kink of the appendix may appear because of 
the projection of curves upon the plane picture 
of the film. 


The position of the appendix in the abdo- 
men has wide variations and usually extends 
to the left and below the ileo-cecal junction. 
Roentgenology has shown the inconstancy of 
McBurney’s point, and has disproved the abso- 
lute value of that point for certain palpa- 
tion. As better detail is seen on good films 
it is not sufficient to depend upon fluoroscopy, 
which, although indispensable, supplements 
the observation from the films. Fluoroscopy 
shows fixation of the appendix better, and 
tenderness on palpation can best be investi- 
gated by this method. The position of the 
appendix departs from McBurney’s point in 
13.5 per cent of persons. Tenderness is not 
present in the normal appendix. Incompe- 
tency of the ileo-cecal valve in the presence 
of good cecal tonus indicates pathology, 
usually appendicitis. Operative confirmation 
of these roentgenologic findings of the appen- 
dix in 358 instances has justified their use in 
diagnosis. 

D. S. Cuitps, M.D. 


Comments on the X-ray Examination of 
the Appendix. James T. Case. Illinois Med. 
Jour., March, 1931, LXI, 191. 

Does chronic appendicitis exist? A census 
of 2,000 consecutive admissions to the Battle 
Creek Sanitarium showed that about 25 per 
cent of the patients had had an appendectomy, 
based on a diagnosis of chronic appendicitis, 
without relief of the symptoms. A few had 
been operated upon after one or more acute 
attacks, with complete relief in nearly all of 
the cases. 

The concluding paragraph of the paper, as 
follows, sums it up better than any abstract 
one can make: 

“Much information can be gained concern- 
ing the appendix through the X-ray study, es- 
pecially if one employs both the opaque meal 
and the enema. Some of the information 1s 
of interest but hardly of practical importance 


toward a diagnosis of a surgical lesion. How- 
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ever, the location of the tip of the cecum, 
whether high or low, whether fixed or mov- 
able; the coincidence of a point of localized 
pain on pressure over the tip of the cecum; 
the presence of appendiceal retention, espe- 
cially when persisting for several days after 
emptying of the cecum; the presence of con- 
cretions or foreign bodies in the appendix ; 
the existence of partial obliteration of the 
proximal part of the appendix, with clubbing 
and distention of the distal half ; demonstra- 
tion of definite adhesions of a disturbing 
character—these are the X-ray signs of value 
in the diagnosis of appendiceal disease, and 
we believe they are well worth investigating.” 
Cuartes H. DeWitt, M.D. 


ARTHRITIS 


The So-called Endocrine Arthritis. F. 
Leeser and J. Simson. Med. Klinik, Jan. 
16, 1931, XXVII, 84. 

While the clinical picture of the so-called 
endocrine arthritis was known and described 
about thirty years ago, the roentgenologic 
manifestations of this disease have not been 
dealt with until a few years ago. Thirty- 
eight cases were examined by the authors, and 
they conclude that it is not possible to make 
a diagnosis of an endocrine arthritis from the 
roentgenologic examination alone. The find- 
ings are so variable that a differentiation of 
this form of arthritis from other forms can- 
not be achieved. 

H. W. Herxe, M.D. 


Orthopedic Aspects of Chronic Rheuma- 
tism or Arthritis. Robert B. Osgood. Jour. 
Am. Med. Assn., Oct. 4, 1930, XCV, 992. 

Orthopedic surgeons were faced originally 
by the widespread deformities of the joints 
associated with the active disease and that per- 
sisted as fixed crippling deformities. 

The author recognizes two types, atrophic 
and hypertrophic. In the atrophic, the earliest 
change is proliferation of the synovial mem- 
brane and the roentgenogram shows a very 
early diminution in the density of the bone 


ends. This is an actual loss of substance, an 
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early atrophy of the muscles. The disease is 
more common in the slender, asthenic, atroph- 
ic type of person. The age incidence is from 
birth to middle life. 

The second type is called hypertrophic, be- 
cause, although the primary change may be a 
fibrillation of the articular cartilage that can- 
not be detected in the roentgenogram, there is 
almost simultaneous lime salt deposit in the 
form of chondro-osseous spicules and ridges 
at the articular margins. There is no appre- 
ciable atrophy either of the bone ends or of 
the muscles controlling motion until very late. 
The disease is more common in the stocky, 
sthenic types who tend to an overdeposit of 
calcium in the tissue. Its age incidence is 
from middle life to death. With the co-oper- 
ation of the patient and intelligent, patient ef- 
fort of the physician, the skeletal structures 
and the relation of the viscera in both adults 
and children may be remodeled. 

Treatment, therefore, includes improving 
faulty body mechanics, increasing local blood 
supply by heat, massage, voluntary exercise, 
and general physical therapy. All possible 
true bacterial foci should be overcome. Die- 
tary surfeits or deficiencies should be cor- 
rected. There is evidence to suggest that the 
association of poor body mechanics and poor 
health is not incidental but is potentially im- 
portant. Prevention of deformity and main- 
tenance of joint and bone treatment of joints 
are discussed in general. The concept of the 
American Committee for the Control of Rheu- 
matism, causing the disease commonly called 
chronic rheumatism or arthritis, is given in 
detail. 


CHARLES G. SUTHERLAND, M.B. 


The Production of Hypertrophic Arthritis 
by Interference with the Blood Supply. 
Arthur D. Goldhaft, Lillie M. Wright, and 
Ralph Pemberton. Am. Jour. Med. Sci., 
September, 1930, CLXXX, 386. 

The authors attempted to duplicate the ex- 
periment reported by Wollenberg in 1909, in 
which he ligated the blood supply to the patella 
and found that there was a definite overgrowth 
of bone similar to that seen in hypertrophic 
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arthritis. He felt, at that time, that a dis- 
turbance of circulation has a great deal to 
do with hypertrophic arthritis as it appears 
in man, and possibly also has something to 
do with the atrophic type. 

The authors used six apparently healthy 
dogs of varying ages, and ligated the blood 
supply to the patella on one side, the other 
side being used as a control. In some, they 
even placed ligation material and tried to 
simulate the trauma produced on the experi- 
mental side, to eliminate this possibility as 
being the cause of the overgrowth of bone. 
In all cases there was a definite newgrowth of 
bone from the patella amounting to from 11 
to 12 per cent in two of the dogs, and to 31, 
50, and 53 per cent, respectively, in the other 
three. 

Pathological examination of the specimens, 
after sacrificing the dogs, showed no evidence 
of acute inflammation or necrosis. The diag- 
nosis was “Osteoid transformation of tendon, 
beginning myeloid activity.” The overgrowth 
of bone began about three months after the 
operation and reached its height at about 
nine months. 

Chemical analysis of the overgrowth showed 
the percentage of magnesium to be higher than 
on the control side. 

The experiments proved to be in entire con- 
sonance with those by Wollenberg and would 
seem to indicate beyond any reasonable doubt 
that disturbance of the blood supply is one of 
the factors capable of producing arthritic 
change; that interference with the blood sup- 
ply—probably in the nature of vasoconstric- 
tion—constitutes a large part of the underlying 
physiologic disturbance productive of chronic 
arthritis, especially the hypertrophic type as 
encountered in human beings. 

Roe J. Mater, M.D. 





Developments in the Problem of Arthritis. 
Ralph Pemberton. Jour. Am. Med. Assn., 
Jan. 3, 1931, XCVI, 33. 


Arthritis is at last being recognized. It is 
taking its place as one of the great chapters 
of medicine, along with tuberculosis and 
syphilis. The reasons for this development 
have been pressure from the industrial world 
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to reduce disability pensions, the natural in- 
ternal growth of the subject through the small 
body of workers interested in it, and an 
awakened appreciation of the wide premises 
from which the disease springs. Activity to- 
ward the problem is justified not only by the 
economic and human importance of it and the 
necessity for the further understanding of it, 
but also by the fact that real progress has 
been made in the grasp of the disease and in 
the methods and results of treatment. These 
results are available, however, only on the 
basis of a broad-minded approach to the prob- 
lem. This approach necessitates familiarity not 
only with the symptoms of the disease but 
also with the morphologic and dynamic con- 
siderations that underlie it. For about fifteen 
years the medical profession has been regard- 
ing arthritis from the wrong angle. The im- 
portant work of the bacteriologists has helped 
to illuminate the doctrine of focal infection 
and has brought out pathologic data and prin- 
ciples of great significance. The results of 
their further study are awaited with interest 
and expectation, but the arthritic problem, as 
a whole, is undergoing its main growth in an- 
other way and in another direction. 
Arthritis is a systemic disease, the back- 
ground for it often being hereditary. Certain 
types of persons are most frequently attacked; 
in short, there are prodromes that enable one 
to recognize susceptible individuals and often 
prevent the disease. Changes have been recog- 
nized in the fixed and fluid tissues of the body 
which point clearly to certain derangements 
of physiology as the cause of at least some 
of the symptoms. Focal infection is the result 
of the background rather that the cause of 
it. The derangement of function which phy- 
sicians are now able to recognize as constitut- 
ing a background of the rheumatoid problem 
is one that has to do, probably in several ways, 
with disturbance of the finer blood supply to 
various parts of the body. Proof of this con- 
clusion is to be found in studies of the blood 
gases, studies of the rapidity with which the 
circulation in arthritic patients takes care of 
substances absorbed into it from the digestive 
tract, and in the study of the blood count in 
the blood first issuing from the capillary beds 
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at the periphery in the arthritic subject. This 
is furthermore brought out by studies of the 
surface temperature in the arthritic patient by 
means of an electric thermocouple. Arthritic 
persons, as a whole, have lower peripheral 
temperatures than do normal persons because 
of the decreased blood flow in the tissues con- 
cerned. Circulatory changes also account ap- 
parently for the lowered metabolic rate shown 
by a large proportion of afebrile arthritic pa- 
tients of both types. The influence of the 
nervous system in producing arthritis has been 
recognized for generations. Sympathectomy in 
arthritic patients for whom such a severe pro- 
cedure is justified, chiefly atrophic cases, may 
have striking results. 

The etiologic role of the intestinal tract and 
the food intake in many cases of this disease 
of either type has been emphasized. Improve- 
ment of the gastro-intestinal function, cutting 
down the food intake, and improvement of the 
local and general metabolism in these sufferers 
have constituted a familiar and valuable thera- 
peutic triad for the writer and his associates. 
Concurrently with improvement along dietetic 
lines the large bowel, distorted sometimes al- 
most grotesquely, returns toward or to normal. 
Animal experimentation shows that this ab- 
normal picture can be artificially produced by 
diets in which inadequate vitamins, a large 
carbohydrate intake, and curtailment of pro- 
tein plays a part. It is definitely shown that 
on this basis infection readily implants itself 
in many tissues. In the presence of such an 
etiologic and morphologic complex, it becomes 
obviously inadequate to expect any one thera- 
peutic agent to break the vicious circle. The 
generic nature of the etiology of arthritis and 
the many factors concerned in the disease re- 
quire to-day a revamped outlook on it. 

Cuares G. SUTHERLAND, M.B. 





BONE (DIAGNOSIS) 

A Case of Eburnizing Osteitis of a Single 
Bone (Meloreostosis). Aldo Piergrossi. 
Archivio di Radiologia, January-February, 
1931, VII, 20. 

The author describes a case of eburnizing 
osteitis in a patient thirty years of age in 
whom the osseous dystrophy involved the right 
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lower extremity. In comparing this case with 
other rare bone diseases which have been re- 
ported, the author states that this lesion is 
characterized by hyperostosis in the form of 
layers along the internal or external aspect of 
the part or the whole member; the fact that 
the lesion occurs in a single bone ; longitudinal 
extension of the osteosclerosis in the diaph- 
ysis, and rounding of the epiphysis and short 
bones. In the case described there were also 
spots of rarefaction and heterotopic ossifica- 
tion. 

It seems likely that the development of the 
lesion passes through two successive phases. 
In the first, there is essentially a process of 
osteosclerosis, and the lesion may be limited 
to a single segment; the bone is only slightly 
enlarged and may be quite regular in outline. 
In the second phase, the areas of periostitis 
are predominant and enlarge and deform the 
bone. 

The author reviews the various theories 
which have been reported to explain the etiol- 
ogy of this lesion, and supports that of Putti, 
attributing this osteopathy to disturbances in 
the sympathetic system. 

E. T. Leppy, M.D. 





Osteomyelitis Variolosa: Report of 
Three Cases. C. F. Eikenbary and John F. 
Le Cocq. Jour. Am. Med. Assn., Feb. 21, 
1931, XCVI, 584. 

The ordinary acute osteomyelitis complicat- 
ing variola is not discussed. The non-suppu- 
rative, with obscure deformities and inequal- 
ity in the length of the upper and lower ex- 
tremities, is reviewed. 

Chiari found disseminated foci in the bone 
marrow, with definite variolar characteristics, 
but no evidence of suppuration in 86 per cent 
of a postmortem series. 

Many observers have reported deformities 
of the forearms and wrists having developed 
following smallpox. The roentgenograms in- 
dicated destruction of the lower epiphyseal 
lines of the radius and ulna and the upper 
epiphyseal lines in the radius on the right 
side. The left tibia and fibula showed evi- 
dences of necrotic areas in their distal por- 
tions. The right clavicle was shorter than the 











978 





left. There was no evidence nor a history of 
suppuration or draining sinuses, other than 
the necrotic areas in the tibia. 

The deformities have been found only in 
cases in which variola has been present before 
the period of closure of the epiphyseal lines; 
adults would not develop these deformities. 
The effect of the virus is to produce an asep- 
tic necrosis which chiefly affects the growing 
cartilage cells of the epiphyseal lines and 
causes premature closures. 


CHARLES G. SUTHERLAND, M.B. 


Lunate Osteomalacia. Edward S. Blaine. 
Jour. Am. Med. Assn., Feb. 14, 1931, XCVI, 
492. 

Kienbock first described the roentgen ob- 
servations in this condition; Kohler called it 
“secondary post-traumatic One 
group of observers considers the condition to 
be due primarily to a trauma, while another 
believes it to be non-traumatic in origin, with 
an incidental fracture occurring in some of 
the cases in a later stage of the disease process. 

The roentgenologist’s attention is directed to 
the condition by the roentgen finding of a 
faulty shadow detail of the semilunar bone in 
certain wrists, some with and others without 
This abnormal appearance may be 


malacia.” 


injury. 
merely a fault in shape and size, or it may be 
a fault in bone detail, or both. In the ad- 
vanced case, the normal spongy or cancellous 
architecture is apparently 
desintegrated bone showing ill-defined margins 


replaced by an 


and increased radiability—often with a quite 
marked osteoporosis. The onset is insidious 
without sudden or severe injury, and a rela- 
tively long period of development of the lesion, 
with tardy appearance of the symptoms. 
Those who regard the condition as the re- 
sult of trauma divide these cases into three 
groups: (1) Those due to the abnormal ana- 
tomic conditions incident to the lunate bone; 
(2) those due to occupational trauma in the 
form of repeated compression strains, and 
(3) those in which a single severe compres- 
Many ob- 


sion force initiates the disease. 


servers consider the characteristic changes due 
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to a shutting off of the blood supply to the 
semilunar bone, with resultant softening ne- 
crosis and disintegration. In some of the 
cases the roentgenogram failed to reveal a 
fracture which was actually present. The 
surgical removal of the diseased bone does not 
materially reduce the disability, and the lesion 
often results in a major degree of disability, 
Four cases are reviewed by the author. 


CHARLES G. SUTHERLAND, M.B. 


Kienbéck’s Disease: Compression Oste- 
itis of Semilunar or Lunate Bone of the 
Wrist: Report of Cases. N. Austin Cary 
and Leonard Barnard. California and 
Western Med., January, 1931, XXXIV, 36. 

The authors review the literature of re- 
ported cases and give, as the etiology for this 
disease, traumatism, usually due to violent 
dorsoflexion of the wrist. This, in all prob- 
ability, injures the nutritional vessels and 
causes degeneration of the bone. The symp- 
toms are: pain in the region of the lunate 
bone, loss of function, and, usually, more or 
less swelling. The X-ray findings at the time 
of injury are usually negative. Late in the 
disease there is decalcification and reduction 
of the space occupied by the semilunar bone. 

The authors also discuss the treatment, 
which is operative, and give full reports of 
two additional cases, illustrating their article 
with drawings made from the X-ray films. 

Francis B. SHELDON, M.D. 


Bone Lesions in Tardive Heredosyphilis. 
Eugene P. Pendergrass, Robert L. Gilman, 
and Kenneth B. Castleton. Am. Jour. 
Roentgenol. and Rad. Ther., September, 
1930, XXIV, 234. 

The authors’ main interest lies in the bone 
lesions of late heredosyphilis, but they have 
included reference to the bone lesions of pre- 
natal syphilis in general. They have likewise 
made distinctions where possible between con- 
genital and heredosyphilis except when a pre- 
vious observer or reporter of cases failed to 
qualify his use of one or the other term. They 
discuss the incidence and involvement and 
present data of some representative cases of 
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tardive heredosyphilitic bone lesions in pa- 
tients of twelve or over. The pathological 
discussion is divided into first stage, second 
stage, and third stage. The roentgenologic 
classification of tardive heredosyphilis is 
given: (1) Synovitis and periarticular in- 
filtration; (2) hypertrophic and _ atrophic 
changes in the joints, with or without loose 
bodies; (3) diaphysitis (all bones), rarefying 
osteomyelitis (generalized, localized), rarefy- 
ing osteitis localized (gumma), condensing 
osteomyelitis ; (4) periostitis (all bones), Par- 
rot’s node-skull, dactylitis; (5) unusual mani- 
festations (osteitis fibrosa cystica ). 

An unusual case of tardive heredosyphilis is 
reported. The patient had almost every pos- 
sible type of bone involvement found in syph- 
ilis, all of which responded to treatment. The 
cutaneous manifestations and the involvement 
of the liver and spleen were interesting com- 
plications. 

The pathologic and roentgenologic appear- 
ances in heredosyphilis are described, together 
with a correlation of the clinical findings. 

This article is illustrated with 25 excellent 
roentgenograms. Emphasis is placed upon the 
condensing osteitis seen in the skull. The 
writers disagree with other investigators who 
believe that the bone lesions are not influenced 
by anti-syphilitic treatment, since they have 
observed a number of cases where normal 
trabeculation recurred. 


J. E. Hage, M.D. 


Roentgenographic Studies in Normal Os- 
seous Development. E. Kost Shelton. Jour. 
Am. Med. Assn., March 7, 1931, XCVI, 759. 

This study was undertaken (1) to present a 
more practical and modern set of tabulations 
and roentgenograms of the normal osseous 
development for every year of age from birth 
to 20 years; (2) to present the opinions of 
other observers and attempt an explanation 
of their variations, and (3) to demonstrate 
further the practicability of such a standard 
in the differential diagnosis of the endocrinop- 
athies, 

In the author’s choice of a normal subject, 
he has attempted to exclude all the endoge- 


979 


nous factors which may influence the osseous 
development from birth to 20 years. After 
the first year, a variation of six months above 
or below the accepted standard for the age is 
considered within the normal. All roentgeno- 
grams were considered on the day of birth. The 
first tabulation shows the joint to be roent- 
genographed and the osseous centers which 
are considered normally present from birth to, 
and including, the fifth birthday. In this way, 
excellent tabulations and the opinions of sev- 
eral observers are compared; all are given. 

From a study of the phylogenesis of the en- 
docrine system, one is led to believe that the 
thyroid produces a hormone of tissue differ- 
entiation rather than one of growth. The ab- 
sence of one or more growth nuclei at birth 
is an early and recognizable sign of hypothy- 
roidism. True mongolism, birth injuries, and 
other forms of mental deficiency do not con- 
sistently retard the unfolding of the osseous 
system, although hypothyroidism is occasion- 
ally associated with such conditions and must 
consequently give a confused picture. Of 
equal importance are the endocrinopathies 
that tend to further the somatic growth. Hy- 
pergenitalism is always accompanied by a 
rapid unfolding of the osseous system, with 
an early closure of the epiphyses. 

Sex begins to play an important part in the 
latter years of the juvenile period (6 to 12 
years), the female tending to be slightly in 
advance of the male. The rdle assumed by the 
anterior lobe of the hypophysis in growth and 
development affords excellent opportunities 
for roentgenologic research. Early gigantism, 
characterized by unusual deposition of calci- 
um salts, together with rapid growth of the 
long bones, and its antithesis, hypophyseal in- 
fantilism, are more easily recognized by a 
comparative study. Observations are still in 
progress that may further modify the stand- 
ards during the adolescent age. 


CHARLES G. SUTHERLAND, M.B. 


Maduromycotic Mycetoma (Madura 
Foot): Report of a Case Occurring in an 
American Negro. Jack W. Jones and Her- 
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bert S. Alden. Jour. Am. Med. Assn., Jan. 


24, 1931, XCVI, 256. 

This is a report of a case occurring in an 
American negro. The word “mycetoma” may 
be taken literally to mean fungus tumor. In 
its broadest sense the term is used to describe 
“all growths and granulations which produce 
enlargements, deformities, or destruction in 
any portion of the tissues of man or animals, 
which are caused by the invasion of the in- 
fected area by fungi belonging to different 
genera and species, and which produce bodies 
of varying dimensions, color, and shape, com- 
posed of hyphe and sometimes chlamydo- 
spores, or other types of spores embedded in 
the matrix.” Thus this term, coined by Carter 
to describe the peculiar fungus foot of India, 
known locally as “Madura foot,’ has been 
categorically stretched to include actinomycosis 
as well as maduromycosis. The disease now 
known as “mycetoma” was undoubtedly ob- 
served by the ancient Indian surgeons, for 
the Sanscrit word “Vawdea” describes a dis- 
ease of the foot characterized by swelling and 
the formation of fleshy tumors which dis- 
charge a peculiar fluid. It remained for Van- 
dyck Carter to describe more fully the various 
types, and finally to establish the fungous na- 
ture of this peculiar pathologic process. There 
are two distinct types of mycetoma, as fol- 
lows: (1) Maduromycotic mycetomas—Those 
forms of mycetoma with grains (granules) 
composed of non-segmented mycelial fila- 
ments, presenting well defined walls and usu- 
ally chlamydospores or other types of spores. 
(2) Actinomycotic mycetomas—Those forms 
of mycetoma with grains (granules) composed 
of non-segmented mycelial filaments, in which 
usually the walls are not clearly defined from 
the contents and in which chlamydospores are 
absent. 

Roentgenograms and the clinical appearance 
of the reported case seem to have forced a 
diagnosis of syphilis, for which the patient was 
treated with no results. Roentgenograms later 
revealed a definite productive bone change, in- 
volving the metatarsals, tarsals, and proximal 
phalanges of the second, third, and fourth 
toes. The outlines of the bone shafts were 
lost, having been replaced by dense, mortar- 
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like bone. The bone production had the ap- 
pearance of having started in the medulla and 
grown in all directions. The right foot was 
amputated just below the knee and the pa- 
tient had an uneventful convalescence and re- 
covery. 

CHARLES G. SUTHERLAND, M.B. 





Non-traumatic Dislocations of the Atlanto- 
axial Joint. E. J. Berkheiser and Ferdinand 
Seidler. Jour. Am. Med. Assn., Feb. 14, 
1931, XCVI, 517. 

With the development of the roentgen ray, 
cases of traumatic dislocation of this joint 
have been diagnosed more frequently. Several 
had no evidence of injury to the spinal cord, 
most of them being associated with fractures. 
Many cases of dislocation are the result of 
destructive diseases, as tuberculosis and syph- 
ilis. The authors report several cases which 
were not associated with trauma but resulted 
as a complication of acute infectious disease. 

The anatomy of the region is reviewed. 
The lesions can best be demonstrated in pro- 
jections of the craniocervical region, with the 
patient lying on the side; stereoscopic films 
are advantageous. The roentgenologic technic 
is given in detail. 

In dislocations of the atlanto-axial joint, the 
relations are disturbed according to the degree 
of forward or backward limitation and ac- 
cording to whether it is unilateral or bilateral. 
In the anterior dislocation, the lateral view 
shows the anterior arch of the atlas relatively 
farther forward, with respect to the odontoid. 
The lateral mass of the atlas and spinous proc- 
ess of the axis do not converge but are diver- 
gent, so that the posterior arch of the atlas 
approximates the occiput more closely than 
normal, which shows that the atlas is tilted 
downward and forward on the axis. In uni- 
lateral dislocations the atlas is tilted to one 
side, and hence the posterior arch appears 
broader than normal. The shadows of the 
lateral masses are both visible, so that one is 
able to see the neural canal. Where there is 
an overlapping on one side only, the opposite 
joint space is abnormally wide. 

In the antero-posterior views, the odontoid 
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process of the axis is not seen in its normal 
relation to the atlas. The absence of the joint 
space between the lateral facets of the atlas 
and axis is pathognomonic of this condition. 
There is either a complete overlapping or a 
diminution of the joint space in one or both 
sides, depending upon the type of dislocation. 

Three types of dislocation are described, 
with a discussion of the mechanism of produc- 
tion. The etiologic factors, symptoms, and 
treatment are considered in detail. Five cases 
are reported, all in children ranging in age 
from 8 to 11 years. These occurred as 
complications from one to two weeks after 
acute respiratory infection. All these disloca- 
tions were reduced. 


Cuarces G. SUTHERLAND, M.B. 


BONE (THERAPY) 


Conservatism in the Treatment of Infec- 
tive Bone Lesions of the Fingers. L. H. 
McKim. Canadian Med. Assn. Jour., No- 
vember, 1930, X XIII, 642. 

Only very rarely is it necessary to sacrifice 
a finger on account of an infective process in- 
volving the bone. Of the large number of 
fingers constantly being amputated, many 
might be saved if the significance of the radi- 
ologic findings were better understood. 

Three case reports are presented, illustrat- 
ing the results which can be obtained by con- 
servative methods. The points emphasized 
and illustrated by the X-ray reproductions are: 
the early absorption of bone in the phalanges 
in infection following injury; the prompt 
arrest of the infective process under appro- 
priate treatment; the complete recovery in a 
comparatively short time. 


L. J. Carter, M.D. 


Slipping of the Lower Femoral Epiphysis. 
Joseph J. Kurlander. Jour. Am. Med. Assn., 
Feb. 14, 1931, XCVI, 513. 

Injury to the lower femoral epiphysis, 
especially avulsion with displacement, ap- 
parently is so rare that standard text-books 
make no mention of this type of injury. 


981 


The lower femoral epiphysis is not united 
to the shaft until the twentieth year. Because 
of this late union of the epiphysis to the shaft, 
injuries with displacement may result up to 
the twentieth year. It is, therefore, apparent 
that injuries to or diseases of the lower fem- 
oral epiphysis before the age of 20 may result 
in premature arrest of ossification, with a re- 
sultant shortening of the femur. It is pos- 
sible that by excessive stimulation the op- 
posite may be true. The capsule of the knee 
joint is attached to the femur just below the 
lower epiphysis and for that reason simple 
slipping of the epiphysis would probably not 
open up the knee joint. One could expect to 
see this type of injury when the leg has been 
caught in a rapidly revolving carriage or 
wagon wheel. 

Three cases are reported, and a review of 
the symptoms and treatment of this condition 
follows. The prognosis after proper reduction 
is usually very good, function gradually re- 
turning to normal. 

Cuarves G. SUTHERLAND, M.B. 


Acute Transient Epiphysitis of the Hip 
Joint. O. L. Miller. Jour. Am. Med. Assn., 
Feb. 21, 1931, XCVI, 575. 

Emphasis has been given to destructive sep- 
tic epiphysitis of the hip, because it is attend- 
ed by profound illness and prone to be fol- 
lowed by permanent disability and deformity. 
Acute transient epiphysitis of the hip causes 
a child to be sick, creates temporary or per- 
manent deformity, depending upon the man- 
agement, and is of a proportionately high in- 
cidence. It is not, however, dangerous to life; 
nor is serious disability likely to follow its oc- 
currence if the cause of the infection is 
promptly removed. 

After a careful study of the roentgeno- 
grams of the neck of the femur near the 
epiphyseal line in the so-called acute arthritis 
of children, a rather constant disturbance in 
bone texture was seen. Acute transient 
epiphysitis of the hip has its highest incidence 
before 10 years of age. It attacks children 
who are vigorous and active, and there is lit- 
tle or no prodromal period of indisposition or 
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declining health. Symptoms localize rather 
promptly to the hip joint and there is a sharp 
muscle spasm, with flexion deformity and 
guarding of the area. Some fullness in the 
Structures about the joint occurs, depending 
on the extent and virulence of infection and 
on the amount of exudate in the joint. Some 
of the children complain vaguely for a time 
and continue ambulatory; others are quite 
sick when first seen and are unable to bear 
weight on the affected limb. 
On the first examination in some of the 
cases of this series, the roentgenograms were 
interpreted as negative. In the same cases a 
few davs later, enough absorption had taken 
place along the epiphyseal line to allow a 
reading of destructive change in the bone 
texture, and sufficient exudate had accumu- 
lated to alter the joint line. With small in- 
fected infarcts lodging near the epiphyseal 
line, the amount of destruction resulting de- 
pends on the factors of virulence, resistance, 
and protection. 
a localized abscess or absorption all along the 
metaphyseal aspect of the epiphyseal line. An 
abscess may develop showing lines of absorp- 
tion down into the neck of the femur, and 
even to the trochanteric epiphysis. Sometimes 
the abscess forms on the epiphyseal side of 
the epiphyseal line and burrows through the 
A certain amount of 
present, showing 


Roentgenograms may show 


head toward the joint. 


exudate and reaction are 

thickening of the overlying joint structures. 
Treatment is rest in bed. traction, and re- 

lf prompt treatment 


without 


moval of infectious foci. 


is instituted. children recover any 
disturbing changes in the hip joint. 
CyHakctes G. SUTHERLAND, M.B. 


Radiographic Studies on the Healing of 
Experimentally Produced Fractures Fol- 
lowed by Administration of Irradiated Er- 
gosterol. Jean Morelle. Revue Beige des 
Sciences Médicales, March, 1930, II, 226. 
produced frac 


Following experimentally 


tures of the tibia and fibula, male rats were 


fed strong doses of irradiated ergosterol 
(from 5 to 7 my. dailyv—0.0001 mg. curative 
in rachitic rats). Films were made at peri- 


odic intervals up to the twenty-eighth day. 
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About the fourteenth post-operative day, in- 
creased calcium deposit was first noted at the 
fracture site and exuberant callus was noted 
on all the films, increasingly up to the twenty- 
first and twenty-eighth days. 

In a second group, after fibular fractures, 
doses of from 0.1 to 4 mg. were equally ef- 
fective in demonstrating rapid healing and 
calcium deposition at the fracture site. In 
both experiments the distal bony fragments 
always demonstrated increased calcium de- 
posit. 

CHARLEs S. Capp, M.D. 


Treatment of Fractures of the Head and 
Neck of the Radius. J. Albert Key. Jour. 
Am. Med. Assn., Jan. 10, 1931, XCVI, 101. 

‘The author classifies the various fractures 
encountered in the head and neck of the 
radius, outlines the treatment in each 
type. Fractures of the upper end of the radius 
are rarely ever the cause of limitation of 
flexion and extension of the forearm unless 
loose fragments of the radius are set free in 
the elbow joint. Quite the reverse is true of 
rotation of the forearm. Any fracture which 
causes the head of the radius to become ovoid 
or egg-shaped in contour, or which results in 
an irregularity in the smooth contour of the 
inner half of the circumference, may be ex- 


and 


pected to cause permanent limitation of rota- 
tion of the forearm, a variable amount of pain 
on motion, and eventually traumatic arthritis 
in the radio-ulnar joint and in the elbow joint 
proper. Any fracture of the neck of the radius 
which results in permanent displacement of the 
head of the radius, so that it remains oblique 
to the long axis of the shaft or more distal 
than normal, will give the same result. 

The treatment may be (1) conservative; 
(2) by open operation, or (3) expectant to 
The first 
group includes fissure fractures of the head, 
chip or chisel fractures of the head of lesser 
extent, and fractures of the neck without dis- 
placement. The second group includes (1) 
comminuted fractures of the head; (2) chip 
or chisel fractures of greater extent, and (3) 
fractures of the neck, with displacement. 

The treatment and technic are given in de- 


operation later on, if necessary. 
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tail and the third group, which should be 
treated expectantly, is discussed comprehen- 
sively. 

CHARLES G. SUTHERLAND, M.B. 


BONE DISEASES (DIAGNOSIS) 


The Tabetic Arthropathies. Arthur 
Steindler. Jour. Am. Med. Assn., Jan. 24, 
1931, XCVI, 250. 

The present paper is based on the observa- 
tion of sixty-four cases of arthropathy involv- 
ing ninety-nine joints. Of these, only two, or 
possibly three, were definitely non-tabetic. In 
three cases, a diagnosis of cerebrospinal syph- 
ilis was.made, and: it is possible that-in these 
the arthropathy was an advance symptom of 
oncoming tabes. 

J. K. Mitchell, in 1831, was the first to 
point to the connection between cord lesions 
and certain joint diseases. Tabes was added 
by Charcot in 1868, myelitis by Weir Mitchell 
in 1875, anterior poliomyelitis by Laborde in 
1873, and, finally, syringomyelia by Sokoloff 
in 1892, the latter reporting twenty cases from 
the literature and three of his own; the oldest 
case reported is that of Blasius in 1848. Ar- 
thropathies are known to occur also in lesions 
of the cord following fracture of the spine; 
Chipault hematomyelia, 
Riedel 
lesions, and they have been observed in spina 
bifida manifesta or occulta. From 4 to 10 per 
cent of tabetic patients acquire arthropathies, 


observed them in 


and Westphal in peripheral nerve 


and 25 per cent acquire them in syringomyelia. 
There is a preponderance of cases in the male 
sex. While tabetic arthropathies are more 
common in the lower extremities, syringo- 
myelia selects the upper extremities. A con- 
troversy as to the pathogenesis has long been 
carried on, Charcot considered the condition 
entirely of neurogenic origin. Trophic and 
circulatory disturbances arising from the de 
generation in the spinal cord were responsible 
for the joint changes. The mechanical trau- 
matic theory was advanced, asserting that ex- 
ternal influences acting on a joint so predis 
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posed by cord degeneration were the eliciting 
factors. The loss of joint sensibility produces 
the basis on which later, under chronic static 
and traumatic influences, the arthropathic joint 
develops. One group see in the effect of the 
nerve degeneration the keynote of the patho- 
genesis of the arthropathic joint, while others 
explain the syndrome of tabetic arthropathies 
on the triad of analgesia, ataxia, and increased 
fragility, drawing a close parallel between this 
arthropathy and simple arthritis deformans or 
traumatic arthritis, and even denying the speci- 
ficity of tabetic arthropathies. The experi- 
mental work and the pathology are reviewed, 
with a section on the microscopic pathologic 
changes. 

With the help of roentgenology all the gross 
anatomic features of arthropathy can be de- 
monstrated. The- proliferative changes: make 
their appearance in the form of parosteal cal- 
lus, peri-articular and intra-articular ossifica- 
tion, platelets, rings, and ossification in the 
joint capsule. Free bodies are also observed 
frequently. In the hips, beginning cases show 
erosion of the acetabulum and irregularity of 
the joint line. In more advanced cases there 
is destruction and enlargement of the ace- 
tabulum in its posterior and upper portion, and 
absorption of the head and neck. In the knees. 
one notices a breaking down, flattening, and 
condensation of the sub-chondral bone in the 
condyles of the tibia. Pathologic displacement 
is also seen. Free bodies are frequently seen ; 
parosteal callus and exostosis are common. In- 
tramuscular and ligamentous ossifications may 
assume formidable degrees. 

In the ankle, the most striking changes are 
the flattening and broadening of the astragalus, 
fattening of the malleoh, and the formation 
of parosteal callus, The relaxation of the soft 
parts is expressed by anterior, posterior, and 
lateral displacements, Chopart’s jomt shows 
comminution and jamming, parosteal callus, 
Tabetic spondylitis varies 
the 
formidable deformation with 


and free bodies. 


from lesser destructions of vertebral 


bodies to par 
osteal callus and ossification of the long verte 
bral hgaments. The roentgen findings in the 


shoulder are similar to those in the hip. There 
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is also a tendency to enormous joint effusions 
and many free bodies. 

In the elbow, extensive destruction of the 
bone ends and disintegration of the joint, a 
great deal of parosteal callus, many free 
bodies, and valgus deformity are found. The 
treatment is outlined ; as satisfactory result was 
considered an arrest of the destruction in the 
joint and such improvement in function as 
would result from adequate stabilization of 
the joint by portative apparatus. 

CuHarLes G. SUTHERLAND, M.B. 





I.—The Roentgenographic and Pathologic 
Aspects of Congenital Osseous Syphilis. 
Stafford McLean. Am. Jour. Dis. Child., 
January, 1931, XLI, 130. 

The author’s work is based on a study of 
roentgenograms of the bones of 102 patients 
with congenital syphilis, in 24 of whom gross 
and microscopic examination of pathologic 
material was made. He considers, in turn, 
historical data, contemporary literature, roent- 
genologic investigators, and the subject of 
periostitis. There are references to ninety- 
seven articles included, the earliest dating back 
to the year 1778. The paper treats the sub- 
ject of congenital osseous syphilis in great de- 
tail and should be read in the original. 

F. B. ManpevItte, M.D. 





II.—The Correlation of the Roentgeno- 
graphic and Pathologic Aspects of Congeni- 
tal Osseous Syphilis, with Particular Refer- 
ence to the First Months of Life. Stafford 
McLean. Am. Jour. Dis. Child., February, 
1931, XLI, 363. 

This paper is a continuation of the above 
article. It is copiously illustrated with roent- 
genograms and photomicrographs of the bones 
in congenital osseous syphilis, and should be 
read in the original. Its chief purpose is to 
determine the value of the roentgenogram in 
the diagnosis of congenital syphilis and to cor- 
relate the roentgenologic picture with the un- 
derlying pathologic changes. The observations 
are based on the examination of more than 
1,500 X-rays films of syphilitic infants, many 
of whom were studied serially. The subjects, 
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osteochondritis, ‘‘epiphyseal separation,” osteo- 
myelitis, and periostitis, are considered in 
great detail. 

F. B. MANDEVILLE, M.D. 


BONE TUMORS (THERAPY) 


Cysts of the Long Bones of the Hand and 
Foot. Harry Platt. British Jour. Surg., 
July, 1930, XVIII, 20. 

The author analyzed and compared the clin- 
ical and radiographic pictures of a series of 20 
cysts of the long bones of the hand and foot 
occurring in 17 patients, with those of similar 
cysts recorded in the literature. The bones in- 
volved in order of frequency are the phalanges 
(hands), metacarpals, and metatarsals. The 
cysts originate in the metaphysis. The favorite 
digit is the little finger. The majority of cysts 
develop insidiously, remain latent for a time, 
and are discovered after the occurrence of lo- 
cal injury. Spontaneous fracture is a fairly 
common phenomenon. 

In 13 cysts in which microscopic examina- 
tion was made of material removed at opera- 
tion, two varieties of lesion were distin- 
guished: (a) chondroma (myxochondroma) 
and (b) osteitis fibrosa. For practical pur- 
poses these two lesions comprise the whole 
morbid histology of the miniature bone cysts; 
alternative lesions, such as giant-cell tumors 
or malignant tumors, are almost unknown. 
The differential diagnosis between the two 
standard lesions is usually impossible on clini- 
cal and radiographic evidence alone. In both 
types of cyst spontaneous arrest of healing 
may occur, particularly in young patients. 
For such cysts no form of operative treatment 
is required. Cysts which are actively extend- 
ing, or where bone shell is perforated by frac- 
ture, should be explored. 

The author states that the most effective 
method of eradicating the lesion is to curette 
the contents and cauterize the interior of the 
cyst with pure carbolic acid. This procedure 
is best combined with the insertion of one or 
more autogenous bone-grafts, which hasten 
the obliteration of the cystic area. 


J. M. Mora, M.D. 
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Indications for Radiotherapy in Sarcoma. 
A. Lacassagne. Radiophysiologie et Radio- 
thérapie, 1930, Vol. II, Fasc. 2, p. 247. 

For the purpose of this paper, the author 
divides sarcomas into (1) those arising in the 
hemopoietic tissues and (2) those arising in 
supporting connective and contractile tissues. 
The first group is subdivided into (a) lympho- 
sarcoma and (b) myeloid sarcoma, while the 
second is subdivided into (a) fibrosarcoma and 
(b) osteosarcoma. The lymphosarcomas are 
radiosensitive growths, and, because of the 
fact that their extent and depth from the sur- 
face usually demand a homogeneous irradia- 
tion of a large volume of tissue, X-rays are 
preferable to radium in the treatment of 
these growths. The myeloid sarcomas, in the 
author’s opinion, should also be treated by 
X-rays. Local disappearance of the growth is 
the rule, but secondary deposits frequently 
appear at a later stage. In the event of fail- 
ure to effect a disappearance of the growth, 
surgical treatment can still be carried out. 
The fibrosarcomas vary greatly in their radio- 
sensitivity, but, on the whole, the author sug- 
gests that surgery should be practised wher- 
ever complete and wide removal of the growth 
can be carried out without serious mutilation. 
In other cases, however, a trial should first 
be made of radiotherapy. X-rays are better 
suited to the diffuse and deep growths, but for 
nodules in or near operation scars, surface 
radium therapy is recommended. For the 
osteosarcoma, X-rays should first be tried, 
the tumor being cross-fired from several 
ports of entry. In the event of failure, sur- 
gical removal should be carried out where 
possible. 


Watter M. Levitt, M.B., D.M.R.E. 





The Treatment of Bone Tumors. Edwin 
I. Bartlett. California and Western Med., 
December, 1930, XX XIII, 877. 

The author discusses the more recent classi- 
fication of bone tumors, according to origin 
and prognosis. He then discusses the treat- 
ment of the various groups. The benign 
tumors of the osteogenic group should be 
treated by excision without destroying the 
supporting action of the skeleton; the bone 
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cyst may be treated by stimulation with either 
the X-ray or surgical fracture. The giant- 
cell tumor is probably curable in all instances 
by the X-ray or radium. In the malignant 
group, he believes all therapeutic agents are 
inadequate and the type of treatment is im- 
material. Among Ewing’s tumors, the 11 re- 
ported in 1926, by Connor, still remain well. 
Practically all of them were treated differ- 
ently. Among the osteogenic sarcomas there 
were 31 five-year cures out of 125 registered 
cases. All these were in the extremities and 
all had.amputations. In looking at each case 
as a whole, none of the cured cases were 
typical of any of the known forms of oste- 
ogenic sarcoma. 

The author believes the employment of am- 
putation as a treatment of bone tumors should 
become relatively rare, and X-ray treatment be 
given a trial and looked to for a cure. This 
should be used until it is evident that the 
X-ray will not affect the growth, or until a 
clear diagnosis is made. He believes that the 
outcome of recent advances is not the saving 
of lives but the saving of limbs. We should 
allow the patient suffering from malignant 
bone disease to die whole under the comfort- 
ing and pain-relieving effects of X-ray and 
morphin. | 

Francis B. SHELpoN, M.D. 


CANCER (DIAGNOSIS) 


Early Diagnosis and Treatment of Malig- 
nant Conditions of the Mouth and Lips. 
Frederick A. Figi. Minnesota Med., No- 
vember, 1930, XIII, 788. 

Little is to be gained by reviewing the con- 
troversy between surgeons and radiologists as 
to the most effective method of treating car- 
cinoma of the mouth and lips. The type of 
tumor and the rapidity of its growth are most 
important considerations in determining the 
advisable treatment. At the Mayo Clinic, 
epitheliomas of the lip are removed surgically 
unless there is a definite contra-indication to 
operation. If the patient’s age or general con- 
dition contra-indicates thorough surgical re- 
moval, the lesions are treated by irradiation 
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alone. In all cases in which involvement of 
the nodes is demonstrable at operation, subse- 
quent intensive radiation is given. For car- 
cinoma inside the cheek, the principles are 
similar to those for the lip; radium is often 
used as an adjunct in these cases. Epitheliomas 
of the jaws are better treated by surgical 
diathermy than by resection. Lesions of the 
tongue, usually epitheliomas, are treated by 
combinations of excision, surgical diathermy, 
and radium, with intensive irradiation of the 
regional lymph nodes, regardless of the type 
of treatment to the local lesion. 


W. W. Watkins, M.D. 


A Contribution to the Diagnosis of Early 
Carcinoma of the Pylorus. H. Meyer-Bor- 
stel. R6dntgenpraxis, Dec. 15, 1930, II, 1137. 

It is commonly thought that carcinoma of 
the pylorus begins in the pre-pyloric region 
and not directly in the ring. The author 
describes two interesting cases of early py- 
loric carcinoma, in which the roentgen exami- 
nation showed repeatedly only an elongation 
and slight insufficiency of the pyloric ring. 
The surgeon was unable to verify the diagno- 
sis on operation, as the pylorus presented it- 
self only as a thickened hypertrophied ring 
muscle. On microscopic examination of the 
resected specimen, the roentgenologic diagno- 
sis was confirmed in both cases. 


H. W. Herxe, M.D. 


The Diagnosis and Treatment of Carci- 
noma of the Breast. William Crawford 
White. New York St. Jour. Med., Oct. 15, 
1930, XXX, 1210. 

Following a description of the early warn- 
ings of tumor growth, and then the late evi- 
dences, the technic of the routine examination 
of the breast case is given, and then the path- 
ologic divisions are described. In discussing 
the surgical treatment, the author quotes: 
“The efficiency of an operation is measured 
truer in the terms of local recurrence than of 
ultimate cure.” He considers that all breast 
tumors deserve surgical treatment, except the 
advanced inoperable cases. In all questionable 
cases excise and examine a frozen section, 
then proceeding as indicated. He apparently 
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uses the cold knife, and does not advocate pre- 
operative radiation, chiefly on account of its 
practical disadvantages in delaying the opera- 
tion. He advocates the post-operative radia- 
tion, to be repeated at stated intervals. 

W. W. Watkins, M.D. 


Skeletal Metastases from Carcinoma of 
the Rectum: Report of Eight Cases. Ar- 
thur H. Aufses. Arch. Surg., December, 
1930, XXI, 916. 

Several writers have found skeletal metas- 
tases in approximately 10 per cent of rectal 
carcinoma cases. These metastases occur late 
in the course of the disease, but should be 
looked for in cases with pain. The site of the 
metastasis is interesting because in all the 
cases reported in the literature the bone in- 
volvement practically follows that originally 
described by von Recklinghausen in his mono- 
graph on the formation of bone metastases. 
The bone involvement, in the order of fre- 
quency, is as follows: vertebra, femur, ribs, 
skull, sternum, humerus, pelvis, sacrum, radi- 
us, scapula, and ulna. 

Howarp P. Dovs, M.D. 


CANCER (THERAPY) 


The Present Status of the Cancer Prob- 
lem. Clarence C. Little. Ann. Surg., Jan- 
uary, 1931, XCITI, 11. 

Experimental efforts to improve methods of 
measuring the dosage of X-rays and radium 
and of applying them should be continued and 
increased until all sources of error which can 
be eliminated have been done away with. Fur- 
ther work with electrosurgery will also have 
to be done. In this connection, a very natural 
and sometimes desirable conservatism of the 
medical profession which makes it slow to ac- 
cept any new technical methods may have to 
be combated. At least four great fields of 
cancer work exist in which new advances are 
necessary, namely, classification and differen- 
tiation of various types and degrees of cancer- 
ous growth, improvement in methods of treat- 
ment, education of the laity, and pure research 
concerning the causation of the condition. 

F. B. Manpevitte, M.D. 














ABSTRACTS OF CURRENT LITERATURE 


Treatment of Cancer of the Uterine Cer- 
vix and Breast by Radium and Deep Ther- 
apy X-ray, with Seven-, Five-, and Three- 
year End-results. Barbara Hunt. Maine 
Med. Jour., October, 1930, XXI, 178. 

During the period from 1922 to 1930, the 
author treated 108 cases of cancer of the 
cervix with radium, or the combination of 
radium and the X-ray. Thirty-three patients 
were free from any signs of cancer, nine for 
seven years, six for five years, and four for 
three years. Of the 108 patients, only six had 
the lesion localized in the cervix. The author’s 
procedure is as follows: The patient enters 
the hospital in the evening for observation of 
temperature and cleansing of the bowel. The 
following morning, the uterine canal is meas- 
ured and a wax catheter containing silver 
tubes or steel needles of radium is placed in 
the canal. Small flat packs containing heavily 
filtered radium and made up to fit the indivi- 
dual patient are placed against the broad liga- 
ments or other extensions. Treatments are 
given three times a week or ten days apart, the 
patient going home in the meantime. A total 
of from eight to nine thousand milligram- 
hours is given. 

Cancer of the breast, either pre-operative or 
post-operative, is treated by the following 
technic: 200 K.V., 50-inch distance, and 0.5 
mm. Cu and 1 mm. Al filter. 

W. W. Warkins, M.D. 


Cancer of the Lip, Tongue, and Skin: A 
Ministry of Health Report. Janet Lane- 
Claypon. British Med. Jour., Aug. 16, 1930, 
No. 3,632, p. 253. 

An analysis of the literature from a statis- 
tical standpoint is reported, special reference 
being made to the results of treatment. In 
cancer of the lip, the results obtained by radio- 
therapy are at least as satisfactory as those 
obtained by operation, without its attendant 
disadvantages. Evidence as to the causation 
of cancer of the lip is almost entirely want- 
ing, and though it seems reasonably certain 
that the mere act of smoking cannot be in- 
criminated, as the percentage of smokers in 
cancerous and non-cancerous subjects is prac- 
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tically identical, it seems possible that the 
method of smoking, or the occurrence of burns 
and other injuries arising from it, may have 
some influence. 

As regards radiotherapy in cancer of the 
tongue, the small number of reported cases 
available, lending themselves to statistical 
analysis, show a more favorable survival rate 
at three years than with surgical treatment. 

Cancer of the skin has not at present been 
handled in the literature, in a manner, to 
render it suitable for statistical analysis. The 
results after radiotherapy appear to be more 
favorable with basal-cell carcinoma than with 
the squamous variety, although authors are 
not in full agreement on this point. 

W. D. Mackenzige, M.D. 


The Rational Treatment of Carcinoma of 
the Cervix Uteri. Wendell Long. Jour. 
Oklahoma St. Med. Assn., December, 1930, 
XXIII, 406. 

In the treatment of cervical cancer there is 
still some uncertainty in the minds of many 
physicians as to the relative merits of sur- 
gery and radium. (This paper is written for 
general practitioners, to clarify this uncertainty 
in their minds.) A combination of radium 
and X-ray therapy is the most efficient form 
of treatment at present. Early carcinoma of 
the cervix may rationally be treated surgically, 
but if radiation is ever effective it should be 
in this type of case. The end-results have not 
proved radiation inferior to surgery. If sur- 
gery is used it is imperative that it be radical. 
Radiation must be in sufficient dosage, prop- 
erly screened, and properly placed to introduce 
sufficient radiation into all parts of the area 
treated. 

W. W. Watkins, M.D. 


Pelvic Irradiation in Cancer of the Cervix. 
Palmer Findley. Nebraska St. Med. Jour., 
October, 1930, XV, 381. 

The author believes it is possible to prevent 
the occurrence of fully one-half of the cases 
of cancer by timely (immediate) repair of the 
torn cervix and proper management of cervi- 


citis. When cancer does occur, radium is the 
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remedy par excellence. He quotes Heyman’s 
statistics, in which 5,024 cases of cancer of 
the cervix were operated upon, with 18 per 
cent of five-vear cures, and in which 3,512 
cases were treated with radium, with 16.3 per 
cent of five-year cures. These figures must 
be viewed in the light of the fact that the 
surgical cases were in the early stages and 
had 17 per cent primary mortality, while the 
radium cases included all stages, with no 
primary mortality. 
W. W. Watkins, M.D. 


Radiation Therapy in Cancer of the 
Mouth, with Especial Reference to the Use 
of Pure Gamma Rays. G. E. Pfahler and 
J. H. Vastine. Jour. Am. Med. Assn., Feb. 
28, 1931, XCVI, 664. 

Most cancers of the mouth can be prevent- 
ed by eliminating all forms of irritation, such 
as tobacco, jagged or sharp edged teeth, in- 
fected gums, badly fitting plates or foreign 
bodies, and by eliminating syphilis. 

The best time to cure cancer, even by irra- 
diation, is in its earliest stages. Accurate and 
early diagnosis is a most important factor. 
Most cancers of the mouth evolve from some 
preceding, slowly developing lesion. There 
may be white patches or a general whiteness 
of the mucous membrane, which is almost 
transparent at the beginning, and later this 
may become thickened, warty, and ulcerated. 
This leukoplakia can be corrected by elimi- 
nating the irritant factor, using an alkaline 
mouth wash and, if necessary, by skillful de- 
struction by electrocoagulation. If there is 
thought of cancer, a biopsy specimen should 
be removed for examination and the area 
treated locally by radium at once while wait- 
ing for the report. Malignant papilloma 
should be destroyed by electrocoagulation. 

The authors have obtained some rather 
brilliant results in the past with electrocoagu- 
lation, insertion of radium needles, and com- 
binations of them with surgery. Increasing 
the filtration and prolonging the application 
of radiation gave much superior end-results. 
This improved technic is based on two funda- 
mental principles laid down by Regaud. He 
recommends that irradiation be prolonged so 
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as to destroy all of the cancer cells in the pro- 
cess of division. As the radiation becomes 
more penetrating, the diffuse necrotizing ef- 
fects diminish, then practically disappear, and 
finally only the selective effects remain, which 
are manifested in the most radiosensitive 
cells—the cancer cells in process of division. 

The filtration of rays from the radium 
through the equivalent of 3 or 4 mm. of lead 
and the prolongation of the effect during 
three or four weeks’ time, combines the prin- 
ciples of the “saturation method” by keeping 
the radiation effects up to the limit of normal 
tissue tolerance for a considerable time. The 
general technic is given in detail and the end- 
results are comprehensively reviewed. The 
advantages and disadvantages of pure gam- 
ma radiation treatment are given, and the as- 
sociated treatment is outlined. 


CuHaRLes G. SUTHERLAND, M.B. 


Sidney J. Wilson. 
1930, 


Cancerous Moles. 
Texas. St. Jour. Med., December, 
XXVI, 584. 

It is universally agreed that the melanotic 
mole, with one exception, is the most malig- 
nant of cutaneous sarcomas and, once the 
blood or lymph channels are invaded, all 
known forms of treatment are useless. Radical 
measures are to be used in treating a lesion 
of this type, and a definite diagnosis not at- 
tempted by biopsy. Complete destruction is 
what is desired and this may be accomplished 
by excision, cauterization, X-ray or radium 
irradiation. 


W. W. Watkins, M.D. 


CHEST (DIAGNOSIS) 


Pork Bone in Bronchus Causing Symp- 
toms Simulating Pulmonary Tuberculosis. 


Charles D. Sneller. Laryngoscope, Febru- 
ary, 1931, XLI, 117. 

This is a case report of a female, aged 43. 
Five months before admission to the hospital, 
she choked while swallowing some meat. For 
almost two weeks she expectorated blood- 
streaked sputum. This gradually became 
thicker and free from blood. There was some 
weakness, loss of weight, and low-grade after- 
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noon temperature. The only symptom was a 
burning sensation in the chest, more in the 
right than the left side. The X-ray examina- 
tion revealed an increased density in the right 
infrahilum region, with moderate consolidation 
of the adjacent lung (called obstructive atelec- 
tasis). The fluoroscopy showed a lagging of 
the right leaf of the diaphragm. A diagnosis of 
a non-opaque foreign body in the right lower 
bronchus was made, and a bronchoscopy with- 
out anesthesia was done. A piece of pork 
bone, 2 8 15 mm., was removed. The pa- 
tient made a rapid and uneventful recovery. 

The author concludes as follows: 

“At the present time the careful study of 
roentgenograms in the presence of radio-trans- 
lucent (non-opaque ) foreign bodies is our best 
aid in diagnosis.” 

Hittyer Rupisitx, Jr., M.D. 


The Chest in Rachitic Children: A Roent- 
genologic Study. Ralph S. Bromer. Jour. 
Am. Med. Assn., Feb. 14, 1931, XCVI, 509. 

Seventy-eight patients showing signs of 
rickets, such as a rosary or deformity of the 
the 
the 
type of pneumonia usually encountered, the 
prognosis, and the differential diagnosis of 
pneumonia and atelectasis. An effort was 


chest, were studied for information on 
incidence of pneumonia and _ atelectasis, 


made to study the usual roentgenographic dis- 
tribution of atelectasis and to reach some con- 
clusion that would be an aid in the differential 
diagnosis. These patients were divided into 
three groups: (1) Thirty-one showed a rosary 
in the roentgenogram, but exhibited at no time 
any evidence of chest deformity or penumonia ; 
(2) 24 showed a rosary in the roentgenogram 
and presented roentgenographic and clinical 
evidence of pneumonia, but with little or no 
chest deformity ; (3) 23 showed marked chest 
deformity, with or without pneumonia. 

The earliest changes in the roentgenogram 
are the beading of the ribs or the rosary, 


shown by the saucer-shaped margins of the 
sternal extremities. In 


seven cases, before 
healing had begun, the ribs had a moth-eaten, 
streaked appearance, the cortex was rarefied, 
and cast only a faint shadow in the roent- 
genogram. 
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In Group 1, three showed indistinct strip- 
like shadows of increased density, running up- 
ward and downward from each hilum. Semi- 
obvious deformity of the chest was not pres- 
ent, and these shadows could not be regarded 
with certainty as the usual manifestations of 
atelectasis. 

None of the cases of Group 2 showed 
changes that could be regarded as characteris- 
tic of the atelectasis due to rickets. In the 
third group, the ribs were thin and often had 
the streaked and rarefied appearance indicat- 
ing weakness of the chest wall. Parallel with 
the sternum, usually running from the second 
and third vertebra, were strip-like shadows of 
increased density in each lung, which were 
caused by atelectasis. Scattered throughout 
the lungs beyond the atelectatic strips were 
small, more or less circumscribed areas of in- 
creased density which were due to small areas 
of atelectasis or bronchopneumonia. Many of 
the cases of bronchopneumonia showed large 
dense areas, due to numerous 
lobular areas of involvement. 


influence of 


The usual roentgen signs of atelectasis can- 
not be relied upon in cases of rachitic de- 
formity. 

CHarLEs G. SUTHERLAND, M.B. 


The Limits between the Normal and 
Pathologic in the Lung Roentgenogram. 
Nonnenbruch. R6ntgenpraxis, Jan. 1, 1931, 
¥aa, 3. 

A roentgenologic examination is essential 
for the diagnosis of diseases of the lungs. 
sorderline cases between the normal and 
pathologic are frequently encountered, and the 
clinician and the roentgenologist must come 
to conclusions with combined efforts. A high 
position of the diaphragm is often difficult 
to explain, as this may be caused by pleurisy, 
paralysis of the phrenic nerve, or subdiaphrag- 
matic processes. The diagnosis of the “‘pri- 
mary effect,” as the first invasion of tuber- 
culosis is called, is only rarely possible by 
means of a roentgenogram, and is demon- 
strable only after calcification has taken place. 
Involvement of the hilum glands by tubercu- 
losis may occasionally be demonstrated ; some- 
times it is impossible to differentiate it from 
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other diseases. Some years ago, apical tuber- 
culosis was diagnosed very frequently, when 
the roentgenologic examination showed cloudi- 
ness or increased density. The clinician to- 
day hesitates to make this diagnosis. In 
about 90 per cent of all chest films, one may 
demonstrate such changes which correspond 
anatomically to a thickened pleura or healed 
foci in the apices. 

Since Assmann published his findings of iso- 
lated tuberculous foci in the subclavicular re- 
gion, one has learned that this form of tuber- 
culosis is often the incipient stage of an active 
process. In the diagnosis of a miliary tuber- 
culosis of the lungs one must rely on the 
roentgenologic examination more than on the 
clinical findings. A number of cases of 
healed miliary tuberculosis, representing itself 
by multiple and small areas of calcification 
throughout the lungs, have been described, 
which were not suspected clinically. The in- 
creased bronchial markings, extending from 
the hilum into the apices, are of no value for 
the diagnosis of an active tuberculosis. 

H. W. Herxe, M.D. 


CHEST (GENERAL) 


Spontaneous Pneumothorax. J. P. Palm- 
er and Robert B. Taft. Jour. Am. Med. 
Assn., Feb. 28, 1931, XCVI, 653. 

“Spontaneous pneumothorax” is a term 
generally used to indicate the presence of air 
in the pleural cavity from any internal cause. 
Some consider as spontaneous only those 
cases in which there is no associated patho- 
logic change in the lung (the so-called idio- 
pathic pneumothorax). The authors consider 
those occurring from any internal cause. 

Taken as a whole, the condition is not un- 
common. Idiopathic pneumothorax is rare. 
The authors report six cases; in five, no patho- 
logic change of the lung was demonstrable nor 
any history of previous lung trouble elicited 
and the subsequent histories showed them to 
be normal in health. In the sixth, subsequent 
examination was not made. The most com- 
mon etiologic factor is tuberculosis. There 


are more cases in children due to acute infec- 
tious disease. 


Among the other underlying 
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causes are empyema, gangrene, bronchiecta- 
sis, infarct, pneumonia, emphysema, new- 
growths, and, very rarely, the action of gas- 
forming bacteria in a pleural exudate. 

No cause is known for the idiopathic group. 
Theoretical etiologic factors are tuberculous 
infarction, rupture of a emphysematous bleb 
in the margin of the lung, and rupture of an 
adhesion by unusual exertion. Because this 
type rarely ends fatally it is difficult to estab- 
lish the real cause. 

The roentgen examination should be both 
fluoroscopic and roentgenographic. The up- 
right position is most satisfactory. Six cases 
are reviewed and the treatment is outlined. 
The most unusual feature is the fact that 
there were two cases in which there was a 
massive hemorrhage into the pleural cavity. 

CuHar_Les G. SUTHERLAND, M.B. 





Roentgenological Study of the Superior 
and Posterior Mediastinum. Samuel Brown 
and Harold G. Reinecke. Am. Jour. Surg., 
December, 1930, X, 452. 

The authors make a plea for the examina- 
tion of the superior and posterior mediastinum 
in both the antero-posterior and lateral views. 
They show the advantages of these positions 
by a number of illustrations depicting the va- 
rious lesions of this region, and the changes 
which these lesions produce on the normal 
structures of the mediastinum. The trachea is 
often displaced from its normal course, and 
its contour may also be altered. In lesions of 
the esophagus, the lateral view is of particu- 
lar advantage. In aneurysms, also, the loca- 
tion of the aneurysm can be determined, par- 
ticularly its relation to the trachea. The ori- 
gin of many abnormal shadows encroaching 
upon the mediastinum can also be determined 
from the lateral view. 

Howarp P. Dovs, M.D. 





Changes in the Lungs Following Roent- 
gen Exposure. M. Liidin and A. Werthe- 
mann. Strahlentherapie, 1930, XXXVIII, 
684. 

Changes in the lung following intense X-ray 
therapy over the chest have been described by 
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a number of clinicians. This induced the 
author to study experimentally the effect of 
repeated roentgen doses on the lungs of rab- 
bits. The technic is as follows: 160 K.V., 23 
cm. F.S.D., 8 mm. Al, 2.3 ma., 0.55 mm. 
H.V.L. in Cu, 500 r per field. Each week 
either the anterior or posterior chest was 
treated until the animals died. In the first 
series, the field of exposure was 5X 5 sq. cm., 
and in the second series 12 12 sq. cm. In 
the first series, the changes were not uniform; 
the rabbits died up to 131 days following the 
first exposure. In the second series, the aver- 
age life amounted to 97.5 days; the patholog- 
ical changes were very marked. They con- 
sisted essentially of bronchopneumonia, with 
exudative bronchitis. The epithelium of the 
alveoli was destroyed after having undergone 
all stages of degeneration. There was also 
marked edema of the lungs, with extensive 
proliferative processes in the epithelium of the 
bronchi. In some instances, these resembled 
the histological picture found in carcinoma, 
because of the abundance of atypical mitosis 
and the pyknosis of nuclei. 


Ernst A. Poute, M.D., Ph.D. 





The Diaphragm: A Clinical and Roent- 
genologic Study. R. Pomeranz. Jour. Med. 
Soc. New Jersey, September, 1930, XX VII, 
734. | 

The position of the diaphragm depends 
upon three factors: intra-abdominal pressure, 
intrathoracic pressure and the retraction 
power of the lungs, and tone of muscle. 
Every pathologic position of the diaphragm 
can be explained by consideration of these 
three factors. The fluoroscopic examination 
should, as a rule, begin with the dorso-ventral 
direction, proceeding in several oblique direc- 
tions, and ending in the fronto-lateral direc- 
tion. The physical examination will bring 
forth certain evidence, but one glance under 
the fluoroscope will give us more information 
about the position and function of the dia- 
phragm than all other physical signs. Among 
the pathologic conditions to be borne in mind 
are partial or complete absence of the left dia- 
Phragm ; abnormal high position, as in preg- 
nancy, ascites, meteorism, and obesity; low 
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position, as in emphysema, asthma, and enter- 
optosis; high position on the right, as in sub- 
phrenic abscess; tumor or diaphragmatic 
pleurisy, or gas under the diaphragm in rup- 
tured viscus. 


W. W. Watkins, M.D. 


CHEST (THERAPY) 


Treatment of Non-tuberculous Suppura- 
tive Pneumonitis, Abscess, and Bronchiec- 
tasis. John Alexander and William W. 
Buckingham. Jour. Am. Med. Assn., Nov. 
15, 1930, XCV, 1478. 

The term “suppurative pneumonitis” has 
been widely adopted to include the various 
non-tuberculous, cavernous and non-cavern- 
ous, pulmonary lesions and their combinations 
in the same patient. Until recently, relatively 
speaking, accurate diagnosis of the exact char- 
acter of the lesions of suppurative pneumonitis 
and the factors that determine their onset and 
progression or regression, have been little un- 
derstood, and effective treatment has often 
been a matter of chance. Iodized oil pneumo- 
grams and bronchoscopy, together with a bet- 
ter appreciation of the etiologic factors and 
value of the patient’s history, are largely re- 
sponsible for increasing accuracy of diagnosis 
and for the development of therapeutic meas- 
ures. There is an early stage of suppurative 
pneumonitis when medical treatment is best, 
and often cures. If it fails to produce improve- 
ment, the patient enters a stage of the disease 
when surgery may offer incomparably the best 
chance of cure. The lesions of the earliest 
stages of suppurative pneumonitis are usually 
a purulent infiltration of the alveoli and inter- 
stitial tissue of the lung, with an associated 
infection of the bronchioles and small bronchi. 
Chief among the causes are: (1) aspiration 
of infected material, commonly from infected 
mouths or sinuses; (2) aspiration of any type 
of foreign body; (3) prolonged bronchial ob- 
struction by intra- or extra-bronchial neo- 
plasms, aneurysms, strictures, foreign bodies, 
or mucous plugs; (4) incomplete resolution 
of pneumonia; (5) bacteremia may be re- 
sponsible for emboli that establish pulmonary 
infarcts, or sterile infarcts may become in- 
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fected; (6) pulmonary infection, occasionally 
occurring from extension through lymphatics 
from neighboring foci, and (7) wounds of the 
lung, especially when a foreign body remains. 

The most useful medical and surgical 
methods of treatment are: sanatorium reg- 
imen; frequent postural drainage; elimination 
of mouth and sinus infection; neo-arsphe- 
namin intravenously; bronchoscopic removal 
of foreign bodies and secretions; artificial 
pneumothorax; phrenicotomy; extra-pleural 
pneumolysis; extra-pleural thoracoplasty ; 
drainage of an abscess ; lobectomy. 

CuHar Les G. SUTHERLAND, M.B. 





Hypertrophic Pneumic Osteoarthropathy 
(Pierre Marie). Carl Blumensaat. R6nt- 
genpraxis, Feb. 1, 1931, III, 134. 

The chronic inflammatory diseases of the 
lung and pleura and diseases of the heart are 
most frequently responsible for the lesion 
called hypertrophic pneumic osteoarthropathy. 
Only rarely may a lung tumor, primary or 
metastatic, lead to this picture. The author 
describes this occurrence in a case with a 
large metastatic melanoblastoma in the lung 
and multiple skin metastases. After roent- 
gen therapy the metastatic growth in the 
right lung disappeared entirely, and it was 
noted also that the periosteal changes im- 
proved, especially in the hands and feet. 

H. W. Herxe, M.D. 


CONTRAST MEDIA 

Pharmacology of Brominated Oils. Clay- 
ton S. Smith and Helen L. Wikoff. Jour. 
Lab. and Clin. Med., October, 1930, XVI, 43. 

Intratracheal and intraperitoneal injections 
of brominized esters of the fatty acids from 
cottonseed oil were eliminated from the site 
of injection in rabbits within a week. Re- 
peated doses of the brominized esters pro- 
duced no deleterious effects. 

A. O. Hampton, M.D. 





Campiodol (Iodized Rapeseed Oil): Its 
Use in the Roentgenographic Visualization 
of the Body Cavities. Mark A. Glaser. 
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Am. Jour. Roentgenol. and Rad. Ther, 
November, 1930, XXIV, 477. 

In this paper, the uses of campiodol and its 
modification products in the various body cavi- 
ties are considered. Rapeseed oil, also known 
as colza oil, is a vegetable oil, composed of the 
glycerides of stearic, erucic, and oleic acids, 
Campiodol is only slightly irritating and is of 
low toxicity, containing approximately 43 per 
cent elemental iodine. Straight iodized rape- 
seed oil is satisfactory for the outlining of the 
tracheobronchial tree. A 4 to 1 dilution with 
ethyl olive oil is satisfactory for outlining the 
spinal subarachnoid space, cerebral and pe- 
ripheral blood vessels, the female genitalia, the 
lacrymal ducts, the mastoids, and the eusta- 
chian tubes. A 50 per cent dilution of ethyl 
olive oil is satisfactory for outlining nasal 
sinuses. The author has also used it with suc- 
cess in urography, claiming a minimum of ir- 
ritative symptoms. 

The article contains some excellent roent- 
genographic illustrations, demonstrating the 
various uses of campiodol. 

J. E. Hasse, M.D. 


The Preparation of Some Brominated Oils 
and Brominated Esters. Helen L. Wikoff. 
Jour. Lab. and Clin. Med., October, 1930, 
XVI, 36. 

The author concludes that the brominized 
methyl esters of cottonseed oil are the best 
suited from a chemical and economical point 
of view as a halogenated product for roent- 
genologic work. They contain the highest 
quantity of bromine (42 per cent), are pale 
amber in color, and of low viscosity. 

A. O. Hampton, M.D. 


DENTAL RADIOGRAPHY 


X-ray Negative Teeth. Elmer S. Best. 
Journal-Lancet, Sept. 1, 1930, L, 427. 

A radiograph showing a pulpless tooth, with 
root, peridental membrane, peridental lamella 
(socket), and adjacent bone structure intact 
is not by any means infallible. For years it 
has been held that until bone absorption at the 
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apex is evident, such teeth are innocuous, but 
to make a definite diagnosis as to the effect 
such teeth have on the health of the indivyid- 
ual, simply from the radiograph, is too uncer- 
tain. When such teeth are found, the patient 
should be referred to his physician for thor- 
ough examination, and the physician and den- 
tist, in consultation, should decide whether or 
not there is a probability that these teeth may 
be a factor in the impairment of health. If so, 
the dentist must proceed to extract such teeth. 
Of course, the teeth which show destruction 
of bone tissue at the root ends or along the 
sides of the roots should be extracted. 
W. W. Watkins, M.D. 





Dental Radiology in its Most Common 
Applications. Silvio Parenti. La Radi- 
ologia Medica, August, 1930, XVII, 940. 

The radiographic anatomy of teeth is de- 
scribed by the author from the point of view 
of the modern German school which considers 
the tooth and the adjacent parts as forming a 
whole dental organ. 

The author describes briefly the endo-oral 
technic and the new method devised by Win- 
ter and Raper. He mentions also the impor- 
tant contribution brought by dental radiology 
to the diagnosis and therapy of many dis- 
eases of the teeth. 

L. MarINELLI. 


DIATHERMY 


The Use of Diathermy in Diagnosis. 
Julian Arendt. Réntgenpraxis, Dec. 15, 
1930, II, 1147. 

If one applies diathermy to the gall-bladder 
region for about fifteen or twenty minutes 
after the intravenous administration of the 
dye, he is able to obtain a good contrast of 
the shadow after three or four hours, while 
regularly the optimum is reached only after 
a period of from twelve to fifteen hours. Poor 
concentration may sometimes be avoided by 
applying diathermy. This is also the case in 
intravenous pyelography, as diathermy may 
produce a better concentration, probably by 
an increase in the blood and lymph circulation. 


H. W. Herxe, M.D. 
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The Treatment of Dementia Paralytica, 
with Hyperpyrexia Produced by Diathermy. 
Clarence A. Neymann and S. L. Osborne. 
Jour. Am. Med. Assn., Jan. 3, 1931, 
XCVI, 7. 

In 1918, the treatment of dementia para- 
lytica by inoculation with malaria was an- 
nounced. Other forms of fever treatment have 
been introduced, notably, relapsing fever, 
rat-bite fever, and the injection of foreign pro- 
tein in the form of typhoid vaccine. The litera- 
ture is filled with vast differences of opinion 
as to the action of these various forms of 
hyperpyrexia. The production of fever without 
the introduction of foreign proteins has been 
the subject of experimental work on animals 
and man. The authors used diathermy, while 
others have produced fever by the use of hot 
baths. The technic of diathermy treatment to 
produce elevation of temperature, maintain it, 
and prevent burning the patient is described 
in detail. Temperatures can be produced in 
any patient or, indeed, in a normal human 
being. The rate of the rise in temperature de- 
pends entirely on the mass of the patient, the 
amount of current introduced, and the effi- 
ciency of the insulation. 

Certain physiologic phenomena have been — 
observed during and after treatment. A pro- 
nounced increase in the pulse pressure is fre- 
quently observed, due evidently to an increase 
in the heart rate and dilatation of the pe- 
ripheral vessels. After a series of treatments 
the blood pressure is uniformly decreased and 
remains permanently at a lower level. The 
red and white blood corpuscles and hemoglobin 
increase, and there also seems to be a slight 
relative increase of the polymorphonuclears 
and eosinophils and a corresponding decrease 
of small and large mononuclears. There is an 
increase in the non-protein nitrogen and uric 
acid content of the blood. The carbon dioxide 
capacity of the plasma decreases, while the 
chlorides in the blood and the calcium in the 
serum show only a slight tendency toward an 
increase. 

Twenty-five cases of dementia paralytica 
were treated during eighteen months. Sixteen 
(64 per cent) made an absolute social ad- 
justment and were able to maintain themselves 
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outside the institution without supervision. 
Two (8 per cent) were decidedly improved 
and were able to maintain themselves with 
some supervision at home. Seven were unim- 
proved; five of those were totally deteriorated 
when treatment was begun, one was of the 
depressive type, and one belonging to the 
grandiose type died from cerebral hemorrhage. 
No serious harm resulted to these patients 
from the treatment and there were no deaths 
in this series directly or indirectly ascribable 
to the treatment. 
Cuar_Les G. SUTHERLAND, M.B. 


EXPERIMENTAL STUDIES 

Experimental Studies Concerning the Ef- 
fect of Roentgen Rays on the Bone Marrow 
(Second Communication). Annibale Ca- 
sati. ~Strahlentherapie, 1930, XXXVIII, 
315. 

The bone marrow of young rabbits was ex- 
posed to a total of 1,600 r (140 K.V. effective, 
2 ma., 40 cm. distance, 0.5 mm. Zn + 2.0 mm. 
Al). Two treatments of 400 r each were 
given on two successive days; the same was 
repeated after 14 days. Fifty days following 
the first treatment, histological studies of the 
bone marrow showed that the regeneration 
was fully under way. Cells with round nuclei 
were predominant both with and without 
granula. There were only a few cells with 
segmented nuclei; some transitional cells were 
also present. Besides these, there were nu- 
merous cells forming part of the reticulum, 
containing granula and appearing similar to 
the myelocytes. They showed a tendency to 
develop into mature normal types. Five photo- 
micrograms illustrate the findings. 

Ernst A. Poute, M.D., Ph.D. 


Temperature Measurements in the Skin 
and Their Relation to the Degree of Cool- 
ing. Walther Schultze. Strahlentherapie, 
1931, XX XIX, 303. 

One man and two women were brought to 
the mountains (1,950 meters high) in March, 
after having spent the Winter in the low lands. 
Their temperature below the skin was meas- 
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ured with a thermocouple, built as a needle, 
which could be inserted from about one-half 
to one millimeter under the skin. The cooling 
of the skin was determined by the frigorimeter 
of Dorno and Thilenius. A total of 45 ex. 
periments was carried out, distributed over 
cold, moderately cold, and warm days. In all 
three healthy persons, definite relations existed 
between the cooling and the temperature with- 
in the skin. The author believes that it is 
more accurate to determine the temperature 
within the skin than on the surface. He also 
states that further investigations along these 
lines are needed in order to establish definite 
relations between climate and regulation of 
body temperature. 
Ernst A. PoHute, M.D., Ph.D. 


Air in the Peritoneal Cavity: Its Effect 
on the Position and Activity of the Dia- 
phragm. Richard H. Overholt. Arch. 
Surg., December, 1930, XXI, 1282. 

The author had previously reported an ele- 
vation of the diaphragm and restriction of its 
activity in post-operative cases. In this paper 
he presents results along the same line after 
injecting air into the abdominal cavity. Dogs 
were used in these experiments. A reduction 
in the extent of the diaphragmatic excursions 
was noted in each instance after the produc- 
tion of a pneumoperitoneum. 


Howarp P. Dous, M.D. 





Experimental Roentgen Injuries of the 
Heart Muscle. A. Werthemann. Strahlen- 
therapie, 1930, XX XVIII, 702. 

The author studied the effect of roentgen 
rays on the heart muscles in rabbits. In the 
first series (5 animals), the chest was exposed 
to a front and back field of 5 5 sq. cm. in 
size. In the second series (6 animals), the 
field amounted to 12 12 sq. cm. The tech- 
nic is as follows: 160 K.V., 8 mm. Al, 23 
ma., 23 cm. F.S.D., 0.55 mm. H.V.L. in Cu, 
500 r per field. The animals in the first group 
tolerated between 17 and 43 exposures and 
lived from 131 to 343 days. The rabbits in 
the second group tolerated only from 10 to 15 
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exposures and died within 65 to 127 days. The 
histological examination of the hearts showed 
parenchymal changes consisting of degenera- 
tion and atrophy, with marked decrease of 
nuclei. There were also changes in the in- 
terstitial connective tissue consisting of exten- 
sive inflammatory infiltration with sclerosis. 


Ernst A. Poute, M.D., Ph.D. 


GALL BLADDER (NORMAL AND 
PATHOLOGICAL) 


Primary Sarcoma of the Gall Bladder. 
Alexander Brunschwig. Jour. Am. Med. 
Assn., Feb. 28, 1931, XCVI, 680. 

Primary sarcoma of the gall bladder is rare. 
Kaufmann states that there are only thirteen 
cases on record. An analysis of reputed cases 
establishes an element of doubt in some of 
them. 

One case is reported. The salient feature 
in the physical examination was a large, 
smooth tumefaction in the right upper quad- 
rant and upper portion of the right lower 
quadrant of the abdomen. The mass moved 
with respirations and could be shifted slightly 
by manipulation. Routine laboratory exami- 
nations were negative. After an intravenous 
injection of tetiothalein sodium (N.N.R.) 
there was non-visualization of the gall blad- 
der. Roentgenoscopy showed a displacement 
of the stomach and duodenum to the left by 
the tumor mass; a barium enema revealed a 
downward displacement of the hepatic flexure 
of the colon. Films of the kidney, ureter, and 
bladder showed normal kidney shadows. and 
no stones. 

Exploratory laparotomy disclosed an enor- 
mously dilated gall bladder; about 50 c.c. of 
colorless fluid was aspirated from this organ. 
A small portion of the tumor mass was ex- 
cised from the gall-bladder wall for micro- 
scopic examination and the abdomen closed. 
The patient died within two months after the 
operation, and a combined study of the biopsy 
specimen and necropsy material established 
the diagnosis of spindle-cell sarcoma (with 
areas of round cells) of the gall bladder. 


CuHarLes G. SUTHERLAND, M.B. 
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Cholecystography: A Review of Thirty- 
four Cases, with Operative Findings. D. B. 
Harding. Kentucky Med. Jour., December, 
1930, XXVIII, 596. 

In a series of 34 cases in which chole- 
cystography was done, the final roentgen diag- 
nosis in all but one was proved correct by 
operative findings and pathologic examination. 
Normal gall-bladder function can occur with 
a moderate degree of cholecystitis. The nega- 
tive findings are subject to a considerable de- 
gree of error. 


W. W. Watkins, M.D. 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Value of X-ray Evidence of Bowel Ob- 
struction in Various States of Intestinal 
Stasis. H. A. Carlson, H. J. Dvorak, F. W. 
Lynch, C. Borman, and O. H. Wangen- 
steen. Proc. Soc. Exper. Biol. and Med., 
December, 1930, XXVIII, 343. 

The finding on the roentgenogram of evi- 
dence of gas in the small intestines in experi- 
mental simple mechanical obstruction and 
strangulation has been reported previously by 
the authors. In this study, X-ray observations 
have been made in cases of isolated loop ob- 
struction, mesenteric vein ligation, and experi- 
mental peritonitis. 

Loops of intestine from ten inches to three 
feet long were formed and obstructed in 23 
dogs. End-to-end or lateral anastomosis served 
to re-establish intestinal continuity. These ani- 
mals lived for from twenty-one hours to thir- 
teen days, and evidences of peritonitis, discol- 
oration, and distention of the loops were found 
at autopsy. 

The superior mesenteric vein was ligated in 
three dogs. Two dogs died within 4.5 hours. 
The other, apparently in good health, was 
killed after thirteen days. Postmortem ex- 
amination revealed evidence of collateral cir- 
culation, with no distention or discoloration. 

In six dogs, experimental peritonitis was 
produced by introducing liver, liver anaérobes, 
or bile into the peritoneal cavity and by liga- 
tion of the hepatic artery. 
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Roentgenograms made on the obstructed 
loop group revealed gas in the loop in from 
eight to ten hours, with definite distention vary- 
ing in its appearance, occurring in some cases 
in eight hours while in others not being defi- 
nite for a period of more than a hundred 
hours. 
loops. 
vein, roentgenograms were negative in two 
cases and variable in the third. Evidence of 
gas in the small intestine was noted very early 
in four cases of peritonitis but was not ob- 


Fluid levels were seen in some of the 
Following ligation of the mesenteric 


served in two cases. 
J. N. ANE, M.D. 

Solitary Diverticulitis of the Cecum. A. 
Stewart. Canadian Med. Assn. Jour., No- 
vember, 1930, XXIII, 675. 

The following case report is presented be- 
cause of the rarity of the condition, only eight 
similar cases having been reported in the 
literature. 

The patient complained of a sudden acute 
onset of abdominal pain, centering later at the 
right lower quadrant of the abdomen. The 
diagnosis of the referring physician was sub- 
acute appendicitis, which was confirmed after 
examination in the hospital. Under ether 
anesthesia, a mass was felt in the right lower 
quadrant of the abdomen. On operation the 
mass was found to be in the posterior wall of 
the cecum. 
have the clinical characteristics of a carcinoma. 
The cecum was resected and an anastomosis 
made between the ileum and the ascending 


It was hard and firm but did not 


colon. Pathologic examination of the mass 
showed it to be external to the cecum, con- 
taining a cavity in which there was a fe- 
calith. The cavity was connected with the 
cecum by a minute opening. The diagnosis 
made was infected diverticulum. 
L. J. Carter, M.D. 

The Lower Esophagus and Upper Por- 
tions of the Stomach as Seen by the Roent- 
genologic Examination. Josef Palugyay. 
Roéntgenpraxis, Feb. 1, 1931, III, 117. 

For a roentgenologic examination of the 
lower part of the esophagus and the upper 
part of the stomach, it is necessary to employ 
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liquid barium, as well as a thick barium paste. 
A mixture of equal parts of barium and par- 
affin oil for the latter purpose can be stored 
for months. The patient must not only be 
examined in the upright position but also ly- 
ing down, with elevation of the pelvis. The 
normal passage of barium through the cardia 
shows physiologic differences, depending on 
the consistency of the contrast medium and 
the position of the patient. Pathologic dis- 
turbances in the passage of barium through 
the cardia are caused most frequently by car- 
diospasm or carcinoma; cicatricial strictures, 
ulcers, diverticula, or compression by diseases 
of the neighboring organs must also be con- 
sidered. However, these are seen less fre- 
quently. A cardiospasm which has led to dila- 
tation and elongation of the esophagus usual- 
ly causes no difficulties in making a diagno- 
sis. That type of cardiospasm, however, 
which does not lead to these secondary 
changes, makes it more difficult. Organic le- 
sions, especially small neoplasms of the car- 
dia, stomach, or esophagus, lead to early 
symptoms of such a spasm, and only repeat- 
ed examinations can help to differentiate be- 
tween the two types. 

Pathologic lesions of the surrounding or- 
gans may occasionally be mistaken for a car- 
cinomatous obstruction in the cardiac region, 
such lesions being inflammatory or neoplastic 
enlargements of the cardiac glands or meta- 
static nodes in the left lobe of the liver. UI- 
cers of the lower esophagus are rare and may 
be differentiated from a carcinoma by the 
more regular outline and the absence of in- 
filtration of the wall. Smooth and more ex- 
tensive, multiple strictures are more. or less 
typical for cicatricial strictures caused by 
Diverticula are usually easily diag- 
nosed; however, food remnants in them may 
occasionally 


caustics. 


simulate a malignant growth. 
Although it is possible to make a roentgeno- 
logic diagnosis in a greater number of the 
cases, the lesions of the lower esophagus, car- 
dia, and upper portions of the stomach have 
often been incorrectly diagnosed, and diagnos- 
tic methods in this region must be applied 
with more care and endeavor. 


H. W. Herke, M.D. 
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Peptic and Duodenal Ulcer in Tabes 
Dorsalis. Edward L. Hunt and James R. 
Lisa. Jour. Am. Med. Assn., Jan. 10, 1931, 
XCVI, 95. 

The combination of ulcer and tabes is un- 
common. Four cases are reported in detail 
of gastric and duodenal ulcer with tabes 
dorsalis. The ulcers in these four patients 
showed no evidence either of syphilis or of 
a malignant condition, but did show the 
changes characteristic of the simple ulcer. In 
none of the ulcers were spirochetes found. 
The conclusion is that the presence of the two 
conditions must be a coincidence, but if four 
such combinations are found in one hospital 
in the same calendar year, the condition must 
be more common than is supposed. Neurolo- 
gists and internists should be on the alert for 
this combination and suspect every gastric 
crisis. They have no doubt but that some of 
their patients might have survived had the 
ulcer been diagnosed. 

CHARLES G. SUTHERLAND, M.B. 


Diverticulitis of the Colon, with Special 
Reference to Acute Perforations of the 
Sigmoid. R. W. Whitman. West Virginia 
Med. Jour., September, 1930, XXVI, 544. 

Diverticula are found in any part of the 
alimentary tract, but most frequently in the 
large intestine. This discussion is concerned 
with diverticulitis of the colon and especially 
of the sigmoid. Diverticula may be true or 
acquired. In the former, all layers of the in- 
testinal wall are included; in the latter there 
is herniation of the mucosa through the weak- 
ened muscular layer, leaving only mucosa, sub- 
mucosa, and peritoneum forming the sac. So 
long as diverticula remain free from infection, 
their presence is of little consequence, but, 
like the appendix, if they become infected, 
there is a different matter with which to deal. 
The differential diagnosis between diverticulitis 
and carcinoma of the colon is always difficult. 
A careful study of the symptoms, with compe- 
tent X-ray examinations, are the main steps 
in the diagnosis. Spriggs, in - 1,000 
secutive cases of X-ray study of the colon 
in patients with abdominal complaints, found 


con- 
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about 10 per cent of them with some phase 
of diverticulosis. It is important to discover 
the presence of diverticulosis before it de- 
velops into surgical diverticulitis. 


W. W. Watkins, M.D. 


A Case of Aleukemic Leukemia of the 
Stomach and its Roentgenologic Findings. 
Vaclav Svab. Med. Klinik, Dec. 24, 1930, 
XXVI, 1922. 

This is the report of a case which clinically 
impressed one as a cholecystitis. The roent- 
genologic examination showed a very marked 
hypertrophic gastritis, with multiple polyps. 
During the operation, a marked thickening of 
the gastric wall and hypertrophy of the mu- 
cous membrane were found—histologically, an 
aleukemic lymphadenosis. 

H. W. Herxe, M.D. 


A Gastro-jejuno-colic Fistula, with a Ba- 
rium Enema Entering the Esophagus. Clin- 
ton G. Lyons. United States Vet. Bureau 
Med. Bull., December, 1930, VI, 1076. 

The patient, a man, aged 35, had ‘“‘stomach 
trouble” for eleven years. In 1925, a gastro- 
enterostomy was performed after a diagnosis 
of duodenal ulcer had been made. Following 
this, he suffered no pain but complained of 
fecal vomiting, loss of weight, and diarrhea, 
which increased in severity. The physical ex- 
amination revealed an emaciated and anemic 
individual with tenderness in the epigastrium. 
Examination of the blood showed an anemia, 
11,800 white blood cells, with 88 per cent 
neutrophiles. 

During the fluoroscopic examination the 
opaque enema was seen to fill the colon to 
the splenic flexure, when many small streams 
of the barium mixture were noticed crossing 
A barium 
column was seen to enter the stomach through 
the gastro-enterostomy and was visualized in 
the lower and middle thirds of the esophagus. 
A subsequent examination, with the barium 
meal, revealed the immediate filling of the 
stomach, small intestine, descending colon, sig- 


the abdomen in various directions. 


moid, and rectum. 


J. N. Ang, M.D. 
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Misplacements of the Cecum and Ascend- 


ing Colon. Giacomo Bagnaresi. Archivio 
di Radiologia, January-February, 1931, 
VII, 1. 


The author reports two cases of subhepatic 
ectopy of the cecum which were diagnosed 
radiologically, and gives a brief discussion of 
the causes which may produce this anomaly. 
He insists upon the absolute necessity of mak- 
ing a complete X-ray examination of the 
whole gastro-intestinal tract in these patients, 
and calls the attention of radiologists to the 
importance of the oblique and lateral projec- 
tions in this examination. He next considers 
the periodicity of pain in this condition of the 
large intestine, and points out the frequent co- 
incidence of the disappearance of pain and the 


migration of the colon. 
E. T. Leppy, M.D. 





The Diagnosis of Malignant Conditions of 
the Colon. Fred W. Rankin. Minnesota 
Med., November, 1930, XIII, 797. 

The most important early symptoms of car- 
cinoma in any portion of the colon are change 
in intestinal habit, as evidenced by irritability, 
mucous diarrhea, alternating diarrhea and 
constipation, localized pain and tenderness, 
tumefaction, profound anemia not accom- 
panied by loss of blood, and obstruction of 
varying degree. If any of these symptoms 
present themselves, the patient should imme- 
diately undergo, at the hands of a competent 
roentgenologist, a complete gastro-intestinal 
examination, with great assurance that the 
suspected lesion will be discovered. Loss of 
weight, cachexia, dehydration, and desiccation 
are not symptoms of carcinoma of the colon 
but evidences of metastasis and impending 
dissolution. To wait for these before making 
a diagnosis is but to be party to a fatal delay. 

W. W. Warkins, M.D. 





The Early Diagnosis of Carcinoma of the 
Stomach. Leo G. Rigler. Minnesota Med., 
November, 1930, XIII, 784. 

Unfortunately all patients who come to the 
physician complaining of gastric symptoms 
cannot be examined by the X-ray and some 
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selection must be made. Every patient past 
the age of forty, with a gastric complaint, 
should be a cancer suspect, and must be ex- 
amined with the greatest care. Two proce- 
dures should always be undertaken, in addi- 
tion to the usual examinations. First, gastric 
analysis for free HCl; second, stool examina- 
tion for occult blood. If either HCI is absent 
or occult blood present, then a thorough 
and competent roentgenoscopic and roentgen- 
ographic examination of the stomach should 
be made. 

The X-ray examination of the stomach is 
the most exacting type of roentgen examina- 
tion to make, and perhaps is one of the most 
difficult diagnostic procedures in medicine. 
The importance of experience and competence 
on the part of the roentgenologist, therefore, 
cannot be overestimated. The possibility of 
overlooking a small carcinoma of the stomach 
is so great and the consequences so serious 
that the greatest care must be exercised, and 
adequate equipment is essential. In experi- 
enced hands the procedure is one of the most 
accurate in medicine, and the early diagnosis 
and cure of stomach cancer would be greatly 
facilitated if more patients with gastric com- 
plaints were thoroughly examined by the 
X-ray. 

W. W. Watkins, M.D. 





Observation on the Motility of the Gastro- 
intestinal Tract of Starving Rats. Leon J. 
Menville, J. N. Ané, and S. N. Blackberg. 
Proc. Soc. Exper. Biol. and Med., December, 
1930, XXVIII, 249. 

The authors studied the effect of a starva- 
tion diet on the gastro-intestinal motility of 
normal healthy white rats. Five rats were 
fasted for 24 hours and, subsequently, each 
rat was fed 2 grams of normal food a day 
for a period of 21 days. All of the rats lost 
weight and two died, one on the tenth and the 
other on the fifteenth day of the experiment. 
As controls, three normal rats of approxi- 
mately the same weight were fed 14 grams 
each of the same food per day. 

On the twenty-first day of this experiment, 
all rats were fasted for 24 hours and then fed 
a 10-gram mixture of three parts of butter- 
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milk to one part of barium sulphate. They 
were permitted to eat for 20 minutes and then 
immediately fluoroscoped. The fluoroscopic 
examinations were continued every 15 min- 
utes until the stomach and small intestines 
were found empty. Examinations of the colon 
were made at greater intervals of time. 

A marked hypermotility of the entire gas- 
tro-intestinal tract was observed in each of the 
rats that had been fed a starvation diet. 


Roentgenologic Examination of the Col- 
on. Hans H. Berg. R6ntgenpraxis, Feb. 
15, 1931, III, 145. 

A general discussion of the technic, tactics, 
and results of the roentgenologic examination 
of the colon is given. A flat film of the abdo- 
men may sometimes reveal evidence of an ob- 
struction. The observation of the passage of 
the contrast medium deserves mention for its 
value in functional changes, but its place is 
taken by the barium enema method when mor- 
phologic changes are to be shown. Careful 
preparation (preferably by enemas) is very 
essential, as retained fecal material may lead 
to errors. The capacity of the colon is vari- 
able. Irritation (after cathartics and cold 
enemas) may decrease but may, on the other 
hand, be increased by colitis. In order to be 
able to study the mucosa of the colon a small 
amount of barium is used, which leads to the 
filling of the cecum. If there is a question of 
infiltration and fixation of the wall of the 
colon, the combination, with inflation of air 
(Fischer), is used. The study of the mucosa 
itself is undertaken after the colon is evacu- 
ated. Complete emptying speaks for colitis. 

If there is yet a question, Fischer’s method 
of air inflation is used again. It is not neces- 
sary to use all of these modifications in the 
examination of every patient. The direct 
signs of disease are by far the most impor- 
tant symptoms. Their demonstration is often 
possible by fluoroscopy, but must be confirmed 
by the X-ray films. The use of the Bucky 
diaphragm is now standard practice. 

The roentgenologist must have a chance to 
take the history of the patient and follow his 
own course of procedure, otherwise delay and 
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wrong diagnoses might result. In fact, the 
failure of a roentgenologic examination in 
cases of colonic carcinoma can be attributed 
generally to faulty methods; for instance, the 
ordering of a colonic examination by means 
of a barium meal and the failure to send the 
patient back for a barium enema, although 
that may have been suggested by the roentgen- 
ologist. Changes in the position of the colon 
without manifest disturbances in the passage 
of the barium are of no importance. Ptosis 
should not be called a disease, while adhesions 
without delay in the passage of the contrast 
medium are often of no clinical importance. 
The direct roentgenologic signs of disease of 
the colon are of more importance than the 
functional disturbances. 


H. W. Herxke, M.D. 





Some Interesting Cases of Hypertrophic 
Pyloric Stenosis. R. R. MacGregor. Ca- 
nadian Med. Assn. Jour., February, 1931, 
XXIV, 269. 

The author discusses briefly the historical 
aspect of pyloric stenosis. The condition was 
described as early as 1777, by George Arm- 
strong, an English physician. But it was 
not until 1888 that the contribution of 
Hirschsprung awakened general interest. Re- 
ports of cases in increasing numbers followed 
his writing. Various unsuccessful methods of 
treatment were in vogue, until Rammstedt, in 
1912, devised the operation of pyloroplasty, 
which has been so successful in relieving the 
condition. 

The three cases reported have some in- 
teresting features, especially in relation to the 
causative factors in this condition. One 
patient, a woman, had three children before 
the War, all of whom were normal. She suf- 
fered intense anxiety during the War when 
her husband was overseas. Three of the four 
children born following the War had pyloric 
stenosis. This leads to the speculation as to 
whether or not the highly nervous state of the 
mother, which continued following the War, 
had any effect on the occurrence of the pyloric 
stenosis in the three children. It also leads to 
speculation as to whether or not the special 
nervous instability which precedes a first labor 
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has any effect on the frequency with which 
pyloric stenosis occurs in the first-born. 
L. J. Carter, M.D. 


GASTRO-INTESTINAL TRACT 
(THERAPY) 

Contributions to the Study of Chronic 
Stenosis of the Duodenum. R. Appelmans, 
F. Van Goidsenhoven, and J. Boine. Revue 
Belge des Sciences Médicales, January, 
1930, I, 1. 

The symptoms of chronic stenosis of the 
duodenum are dull, aching, epigastric distress 
occurring periodically after eating, with nau- 
sea, at times vomiting, almost simulating 
gastric crises. Lying prone generally gives 
relief. The causes of duodenal stenosis are: 

(1) Most commonly a compression about 
the superior mesenteric artery upon the 
ascending third portion of the duodenum; 

(2) a short mesentery of the transverse 
colon in which runs the middle colic artery; 

(3) primary periduodenal adhesions, but 
most commonly by secondary adhesions from 
a healing duodenal or pyloric ulcer; 

(4) pressure from a tumor in a neighbor- 
ing viscus or pericholecystitis. 

Radiographically, the diagnosis is certain, 
with dilatation of the duodenum, stasis of its 
contents, and exaggerated peristalsis of the 
duodenal contents into the stomach. The 
pylorus becomes patent at all times. These 
observations are best made in the erect pos- 
ture. A colonic enema simultaneously given 
with barium by mouth is often necessary to 
distinguish between Causes 1 and 2 (see 
above ) ; when the colon is filled there is stasis 
of the duodenum and no stasis when the colon 
is empty. 

Medical treatment is by use of the prone 
or knee-chest posture, after eating, in mild 
cases. When visceral ptosis and constipation 
are secondary causes, abdominal muscle 
strengthening exercises and appropriate ab- 
dominal support often give relief. Surgical 
treatment by duodeno-jejunostomy or gastro- 
jejunostomy gives excellent results. An ex- 
tended bibliography accompanies this article. 

Cuarves S. Capp, M.D. 
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The Present Consideration and Care of 
the Colon. John A. Lichty. Jour. Am. Med. 
Assn., Feb. 28, 1931, XCVI, 649. 

Chronic ulcerative colitis is at present re- 
ceiving intensive study, and a voluminous, 
controversial literature is about the only defi- 
nite result as yet. 

Among the functional disturbances of the 
bowels are certain irregularities due to an 
atonic condition at times or, again, to a spas- 
tic condition of the colon. With disturbances 
of motility there are also secondary disturb- 
ances such as mucous colitis and catarrhal 
conditions which may occur. Other functional 
disturbances are dilatation and sagging of cer- 
tain parts of the colon, due either to congeni- 
tal defects or to developmental changes. Ex- 
traperitoneal folds are formed from attempts 
at a compensatory restoration of function. 
Also on account of continual traumatic insult 
there may develop web-like adhesions. The 
chief concern is that the diagnosis shall repre- 
sent the real condition present and sug- 
gest the course of treatment. There is no di- 
agnostic procedure more helpful in determin- 
ing the true condition of the colon than the 
roentgen examination. It reveals, among other 
things, the abnormally spastic or atonic colon, 
and excludes organic changes. 

In the treatment, alteration of diet may 
readily modify or change the intestinal flora 
and result in a more definite change than the 
majority of other methods of treatment ordi- 
narily employed. 

CuHarves G. SUTHERLAND, M.B. 


Acute Intussusception in Infancy: Opera- 
tive and Non-operative Treatment. David 
M. Siperstein. Arch. Pediatrics, January, 
1931, XLVIII, 31. 

Intussusception is typically a disease of in- 
fancy, the majority occurring under one year 
of age. The author follows Monrad’s classi- 
fication: Large intestine invaginations, (@) 
colic, (b) ileocecal; small intestine invagina- 
tions, (a) ileac, (b) ileocolic; 90 per cent are 
ileocecal and ileocolic. 

The four cardinal symptoms are: sudden 
severe recurring abdominal pains, vomiting, 
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blood and mucus in the stool, and a palpable 
tumor. 

The treatment is divided into the so-called 
bloodless method and the surgical method. 
The bloodless approach may be subdivided 
into: (a) dry taxis; (b) air inflation, and 
(c) fluid (water or barium) injection by rec- 
tum. The barium enema is of value in diag- 
nosis as well as treatment. 

Mortality statistics of the various forms of 
treatment tend to show that with proper selec- 
tion and precaution the non-surgical methods 
compare favorably with the surgical. They 
should complement each other under careful 
supervision. It is only with the surgical treat- 
ment that one can be sure of complete reduc- 
tion, and in all doubtful cases it is the treat- 
ment of choice. 


B.C. Voer, M.D; 


The Treatment of Peptic Ulcer with Gas- 
tric Mucin: Preliminary Report. Samuel 
J. Fogelson. Jour. Am. Med. Assn., Feb. 28, 
1931, XCVI, 673. 

The ideal therapeutic agent for use in com- 
bating the irritative action of gastric juice in 
peptic ulcer is one that will neutralize or com- 
bine with the acid without materially affect- 
ing gastro-intestinal activity, and without 
having a general systemic action. Alkaline 
powders are not ideal. In the literature on 
gastric secretion, the capacity of mucus to 
lower the free acid in the stomach is repeated- 
ly suggested. 

Physiologic observations suggested gastric 
mucus as an ideal antacid in that (a) it com- 
bines readily with the free acid, (b) it is a 
natural substance which plays normally a 
protective, soothing, and lubricating réle in 
the functioning of mucous membranes, and 
(c) its secretion or ingestion causes no chemi- 
cal disturbances in the body and no unfavor- 
able effect on gastro-intestinal secretory or 
motor activity. 

An ideal preparation of mucus was pre- 
pared. Animal experimentation proved that 
the mucin has a high combining power with 
free acid in vivo. Encouraged by the results 
in animal experimentation, the author extend- 
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ed the experiments to cases of peptic ulcer in 
man. 

Twelve patients were treated; in ten of 
these, the roentgen appearances were those 
usually interpreted as characteristic of duo- 
denal ulcer. One of the remainder had a 
gastric resection and the other had a gastro- 
enterostomy; both had a major complaint of 
pain after eating. Each patient was given one 
ounce of powdered mucin with each meal, in- 
corporated in ice cream or similar frozen 
foods, or in thick drinks such as malted milk. 
From 20 to 40 grains were given in tablet 
form, either hourly or half-hourly, when the 
patient had severe pain or when the fractional 
Ewald test meal showed unusually high free 
acid. In all twelve patients the subjective 
symptoms disappeared within three days of 
treatment, the most gratifying feature being 
the persistent absence of pain, which did not 
recur despite two grave dietary indiscretions 
in two patients with alcoholic tendencies. 

As yet, difficulties have not been encoun- 
tered from excessive quantities of mucus in 
the stools nor has any patient shown any ill 
effect from being fed such large quantities of 
mucin. It is realized that periods of observa- 
tion varying from two to five months cannot 
justify any thought of cure, but since mucin, 
from a theoretical and experimental point of 
view, proves to be practically ideal, an exten- 
sive clinical trial is indicated. 

CHARLES G. SUTHERLAND, M.B. 


GENITO-URINARY TRACT 
(DIAGNOSIS) 


The Principles of Intravenous Urography. 
Alexander von Lichtenberg. Jour. Urology, 
March, 1931, XXV, 249. 

Indications, limitations, and clinical evalua- 
tion of intravenous urography, based on a 
series of over 700 cases, are considered. Fol- 
lowing several attempts to obtain a suitable 
urographic medium, uroselectan was finally 
evolved and fulfilled all of the requirements. 
Its clinical success was based upon its ability 
to give a sufficient concentration to serve as 
a contrast substance to visualize the urinary 
tract with regularity and surety, It is elimi- 
nated in the urine in high concentration, ren- 
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ders good visualization, and is non-toxic in the 
quantity necessary for intravenous urography. 
One hundred c.c. of a 40 per cent solution are 
employed ; the first urogram is taken one-quar- 
ter of an hour, the second three-quarters of 
an hour, and the third an hour and a quarter 
after the intravenous injection. 

The information which be derived 
from the use of uroselectan consists of the 
following: (1) Visualization of the urinary 
tract and principally the relationship of its 
component parts; (2) determination of renal 
function by both roentgenologic and chemical 
means, and (3) interpretation of the dynamics 
of the urinary tract. 

Good visualization results only when the 
kidney function is satisfactory. The func- 
tional state of the kidney determines the in- 
tensity of the urogram. It is also influenced 
by the uroselectan threshold of the kidney. 
Occasionally a normal functioning kidney may 
fail to produce a marked intensity. Concen- 
tration may be intensified by obstruction. 
Visualization is poor or delayed when the 
renal parenchyma is damaged. An important 
insight into the pathology and physiology of 
the urinary tract is permitted by this method. 
Systolic contraction of the urinary apparatus 
prevents complete filling. 

The author has made the following deduc- 
tions from his experience with intravenous 
urography: (1) Minor disturbances of kidney 
function cannot be evaluated. The functional 
“proving” by roentgen visualization is not a 
precise method; (2) it is satisfactory for the 
judgment of surgical lesions and clinical inter- 
pretation ; (3) localization of the diseased side 
in unilateral conditions is facilitated. In bi- 
lateral lesions the relative severity of each 
kidney may be decided upon, and a clinical 
diagnosis regulating the course of procedure 
suggested thereby; (4) interpretation of dy- 
namics and observation of peristaltic condi- 
tions are rendered available. 

The elimination of the contrast medium by 
the kidney can be observed by means of roent- 
genology. The iodine content excreted in the 
urine may be estimated and the specific grav- 
ity determined following the intravenous in- 
jection. The quantity of uroselectan in the 


may 
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blood may be utilized as a retention test similar 
to the indican determination. The quantitative 
test in the urine is not sufficiently accurate to 
be accepted as a clinical index of renal func- 
tion. The author advocates the retention test 
as a reliable estimation of kidney efficiency. 
Any quantity exceeding 0.5 of a gram indi- 
cates renal damage. The injection of uro- 
selectan into the blood stream does not affect 
the clotting time or sedimentation test. 

From a clinical point of view, intravenous 
urography is indicated in the following con- 
ditions: (1) Wherever cystoscopy, ureteral 
catheterization, or instrumental pyelo-ureter- 
ography are impossible, due to anatomical, 
pathologic, or technical reasons; (2) obstruc- 
tion in the ureter, making retrograde injection 
impossible ; (3) in cases in which instrumental 
pyelo-ureterography involves a risk to the pa- 
tient. 

The discussion of the paper is fairly in ac- 
cord with the author’s conservative views and 
claims. That uroselectan is a marked advance 
in urologic diagnosis and a valuable adjuvant 
is asserted by everyone, yet retrograde pyelog- 
raphy and cystoscopy retain their positions 
in urologic procedures. 

Davis H. Parpoti, M.D. 


New Technic for Roentgenographic Study 
of Renal Vessels. G. Milles, E. F. Miiller, 
and W. F. Petersen. Proc. Soc. Exper. Biol. 
and Med., January, 1931, XXVIII, 351. 

In order to study the changes induced by 
the action of various agents on the renal ves- 
sels during life, the authors were able to 
visualize these vessels in dogs, by adapting 
the method of Hill and Graham to this pur- 
pose. The method of Hill and Graham, involv- 
ing the injection of a 25 per cent bismuth 
oxychloride suspension in 10 per cent acacia, 
was applicable to postmortem material. 

Under general anesthesia and using a left 
paravertebral incision, the aorta was exposed 
and clamped below the level of the renal ves- 
sels. At a point above this, 50 c.c. of a 25 
per cent suspension of bismuth oxychloride 
without acacia was then injected into the 
aorta. The puncture point in the aortic wall 
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was clamped, and after from five to ten 
minutes the kidneys were removed and the 
animals killed. The kidneys were hemisected 
and roentgenograms were made, using low 
voltage and low milliamperage, with the three 
to five second exposure. 

The results were less satisfactory when in- 
jections into the aorta were made below the 
origin of the renal vessels, with or without oc- 
clusion of the aorta above this level. 

Visualization of the finer interlobular ves- 
sels was uniform throughout in normal ani- 
mals. When an old animal with microscopic 
evidence of renal vessel alterations was in- 
jected, the roentgenogram revealed incomplete 
and patchy injection of vessels, with a roughly 


beaded appearance. 
J. N. Ane, M.D. 





The Technic of the Roentgenologic Dem- 
onstration of the Urinary Tract with 
Abrodil. J. Becker. R6ntgenpraxis, Feb. 
15, 1931, III, 185. 

The best method of demonstrating the kid- 
ney pelvis and ureters in children after the 
intravenous injection of Abrodil (known as 
skiodan in the U. S. A.) is to elevate the 
pelvis shortly after the injection. This seems 
to assist in producing a good shadow of the 
kidney pelvis and is easier than the method 
of compression of the ureters. 

H. W. Herxe, M.D. 


The Value and Limitations of Uroselectan 
as an Aid in Urological Diagnosis. Henry 
G. Bugbee and Arthur J. Murphy. Jour. 
Urology, March, 1931, XXV, 275. 

Uroselectan was employed in a series of 
twenty-six cases. The authors state that while 
a remarkable addition has been made to the 
field of urology, the utilization of this method 
is limited. Primarily, it is to be employed as 
a means of corroboration and as a supplement 
to our present method of urologic diagnosis. 
In a limited number of patients in whom 
cystoscopic manipulation is impossible, many 
valuable data, otherwise unavailable, are ob- 
tained. The interpretation of such data, how- 
ever, unsupported by cystoscopic information, 
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must be made with extreme care and conser- 
vatism. 

The article is accompanied by a résumé of 
the cases studied, and contains many interest- 
ing illustrations. 

Davis H. Parpott, M.D. 


Observations on the Diagnosis and Treat- 
ment of Renal Calculi. Gordon S. Foulds. 
Canadian Med. Assn. Jour., January, 1931, 
XXIV, 79. 

A review of 45 cases of renal calculus 
treated on the Urological Service at St. 
Michael’s Hospital, Toronto, emphasizes three 
problems, relative to the diagnosis and treat- 
ment of renal lithiasis: (1) The amount of 
destruction that occurs in the kidney as the 
result of the presence of stone; (2) the 
frequency with which renal calculi go unrec- 
ognized over long periods of time, and (3) the 
number of cases met with that have had pre- 
vious operations for the relief of symptoms 
which, in many instances, are related to the 
presence of stone in the kidney. 

The first problem referred to above is 
emphasized by statistics. Chute, in a review 
of 50 cases, found 19 in which destruction or 
severe impairment of the kidney occurred as 
the result of the presence of calculus. In the 
author’s review of 45 cases from the Mayo 
Clinic, 17 had a definite calculous 
phrosis. 

With regard to the second problem, namely, 
the frequent delay in making a diagnosis of 
renal stone, the main factor is the frequent 
absence of typical renal colic symptoms in 
nephrolithiasis. Prior to the days of the X-ray 
and the cystoscope, many of the “silent” calculi 
went unrecognized until the postmortem re- 
vealed the extensive kidney damage. Hence 
the X-ray must be routinely employed, and we 
should not wait for the classical symptoms of 
renal colic, associated with hematuria. 

The third problem, namely, the frequency 
with which operation was done for some 
other thing when renal stone was the cause of 
the symptoms, is emphasized by the frequency 
with which appendectomy is done for the re- 
lief of symptoms which are really caused 


pyone- 
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by renal stone and not by the appendix. In the 
author’s review of the cases, he found that 
one-quarter of the patients had had a previous 
appendectomy for the relief of symptoms 
without success. More than twice as many ap- 
pendices were removed in patients with right- 
sided stone, as compared with those harboring 
a left-sided stone. 
L. J. Carter, M.D. 


Comparative Value of Uroselectan to 
Cystoscopic Pyelography. Robert H. Herbst. 
Jour. Urology, March, 1931, XXV, 287. 

The indications for intravenous urography 
and a comparative evaluation of both meth- 
ods are published by the author. He finds the 
intravenous method particularly useful in the 
examination of the urinary tract in children. 
Its applicability and ease of administration 
recommend its employment. In cases in which 
cystoscopy is either impossible or inadvisable, 
this method is of obvious advantage. The 
danger of bilateral visualization, and artefacts 
due to over- or under-distention by the retro- 
grade method, is eliminated. 

In tumors of the kidney, polycystic malfor- 
mation, and early tuberculosis, visualization is 
much better with retrograde urography. The 
value of uroselectan as a function test is noted. 
Also when ureteral catheterization is found to 
be impossible for various reasons, intravenous 
injection finds considerable favor. 

Idiosyncrasy to uroselectan must be borne 
in mind, although manifestations of toxicity 
have never been observed in the author’s ex- 
perience. Further commentaries upon the 
comparative value of uroselectan are men- 
tioned by the author. 

Davis H. Parpo.i, M.D. 


Studies in Renal Denervation. I.—Roent- 
genographic Demonstration of Vascular Al- 
teration. G. Milles, E. F. Miiller, and W. F. 
Petersen. Proc. Soc. Exper. Biol. and Med., 
January, 1931, XXVIII, 354. 

The authors demonstrated, by means of the 
roentgen ray, the changes which occur in the 
renal vascular bed, as a result of denervation. 
In the majority of cases they found these 
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alterations to consist of enlargement of the 
kidney, dilatation of the renal vessels, and 
increase in the number and projections of the 
interlobular arteries to the outer margin of 
the cortex. In a much smaller series, the de- 
nervated kidney was found to have decreased 
in size. The number and size of the renal 
vessels were likewise decreased. 

Using anesthetized dogs, their method in- 
volved the operative exposure and delivery of 
one kidney through the incision. All vessel 
sheaths, including the adventitia of the renal 
artery, were removed and all visible nerves 
were divided. At the end of two weeks, fol- 
lowing the new technic devised by the authors, 
the renal vessels of these animals were in- 
jected, using bismuth oxychloride to render 
them opaque to the X-rays. 


J. N. Ant, MD. 


The Value of Uroselectan in Renal Li- 
thiasis. William F. Braasch. Jour. Urology, 
March, 1931, XXV, 265. 

Intravenous urography is of particular value 
in (1) identification of renal shadows: (2) 
determination of the intra-renal situation of 
shadows; (3) ascertaining the differential 
renal function; (4) demonstration of co- 
incident disease or anomaly in the affected 
kidney, and (5) determination of the func- 
tional capacity and disease or abnormality in 
the other kidney. 

In the identification of renal shadows, er- 
rors are possible, and both methods of urog- 
raphy should be resorted to whenever any 
doubt exists regarding the accuracy of the 
diagnosis. The affected renal pelvis and ureter 
may be more clearly outlined because of stasis 
or delay in excretion. 

To determine the relative position of the 
kidney pelvis and an extra-renal shadow, ex- 
posures in different positions, together with 
displacement of the kidney, may be resorted 
to, with intravenous urography. When uro- 
selectan is employed to demonstrate calculi, 
the outline of the latter stands out in sharp 
contrast to the urographic medium, which is 
usually of a lesser density. It is of particular 
value in cases of calculi at the end of a calyx. 
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Information regarding the exact position, 
feasibility of removal, and evidence of stasis 
is obtained much more satisfactorily with the 
intravenous method. 

Uroselectan offers a more accurate and sat- 
isfactory test of function than either phenol- 
sulphonephthalein or indigo-carmine in cal- 
culous disease of the kidney. That bilateral 
involvement of the kidney occurs more often 
than was previously supposed is demonstrated 
by the intravenous method. Many slight ab- 
normalities in the pelvis of the opposite kidney 
are observed, including clubbing and stasis in 
the calices. Unsuspected anomalies are often 
revealed by uroselectan. 

Intravenous urography eliminates febrile re- 
actions following instrumental manipulation, 
and in cases in which retrograde pyelo-ureter- 
ography is impossible, valuable information 
may be made available by the utilization of 
direct urography. It is of value in determin- 
ing the renal function and degree of pyelecta- 
sis, and serves as an indicator regarding the 
degree of destruction in the kidney. 

Ureteral spasms are often eliminated by this 
method. The bladder should be emptied in 
cases of stone in the lower ureter, so that the 
shadow or filling defect will not be obliterated. 

Davis H. Parpoii, M.D. 


Thomas D. Moore. 
March ‘7, 1931, 


Renal Carbuncle. 
Jour. Am. Med. Assn., 
XCVI, 754. 

Carbuncle of the kidney may be defined as 
a metastatic, circumscribed, conglomerate sup- 
purative process, usually caused by Staphylo- 
coccus aureus, having its origin in some su- 
perficial focus, such as a furuncle, paro- 
nychia, or carbuncle. The few cases reported 
in the literature not only may denote the rarity 
of the disease but also may be construed as 
indicating the difficulty of diagnosis. It is in- 
teresting to note that perinephric abcess was 
present in 15 of the 42 reported cases. 

Five cases are reported and reviewed. Pye- 
lograms revealed soft tissue shadows, deform- 
ities of the pelvis and ureters from pressure, 
destruction of normal structures, and in one, 
an elongation of the calices. The chief diag- 
nostic difficulties are: (1) The almost com- 
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plete absence of localizing symptoms is not 
unusual unless perinephric abscess compli- 
cates; (2) urinalysis may be practically neg- 
ative, as in 33 of the 47 cases; (3) a long pe- 
riod elapses between the original skin focus 
and the symptoms referable to the renal in- 
fection (in 25 cases this interval averaged 31 
days); (4) pyelography displays no charac- 
teristic features; (5) differential functional 
tests are of great value and may constitute 
the only clue to the presence of the renal 
lesion. 

Surgical intervention is usually imperative, 
nephrectomy being the treatment of choice. 
In cases complicated by perinephric abscess, 
preliminary drainage is desirable prior to 
nephrectomy. 

CHARLES G. SUTHERLAND, M.B. 


Intravenous Urography. William F. 
Braasch. Am. Jour. Roentgenol. and Rad. 
Ther., February, 1931, XXV, 196. 

Reactions following the intravenous injec- 
tion of uroselectan were at first of some se- 
verity and frequency, but at the present time, 
with smaller doses and newer preparations, 
such as skiodan, these are largely of only his- 
torical interest. While at times the desired 
urologic information may be obtained by in- 
travenous pyelogram alone, the information 
thus obtained must often be supplemented by 
Un- 
satisfactory intravenous pyelograms are ob- 
and unreliable as un- 


cystoscopy and sometimes pyelography. 


viously as misleading 
satisfactory retrograde pyelograms. One path- 
ologic condition most reliably shown by the 
intravenous method is stasis, the result being 
a clearly outlined dilated pelvis or ureteral 
shadow, if renal function remains reasonably 
adequate. With minor deformities of the pye- 
logram shadow, such as may be present in tu- 
berculosis or tumor, the retrograde pyelogram 
is usually decidedly more accurate. Anomalies 
of the urinary tract will probably be shown 
more often in cases in which intravenous pye- 
lography is used routinely, than was possible 
in the past. 

The author believes the intravenous pyelo 
gram at times to be a fairly satisfactory test 


of renal function, and states that the case 
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showing good visualization of the kidneys, pel- 
ves, and calices within from ten to fifteen 
minutes after the injection, is probably one 
with normal function. One may also deter- 
mine the amount of iodine secreted in the 
urine. In the normal case, the specific grav- 
ity of the urine may increase to 1.045, because 
of the rapidity of iodine elimination. The 
author emphasizes the observation of several 
other writers that failure to obtain definite 
visualization of the renal interior does not ab- 
solutely mean absence of kidney function. 


J. E. Hasse, M.D. 


Intravenous Urography in the Diagnosis 
of Renal Tuberculosis: Case Report. Theo- 
dore Sweetser. Jour. Urology, March, 1931, 
XXV, 311. 

A case of unilateral renal tuberculosis is 
reported in which it was found impossible to 
catheterize the ureter on that side. A ques- 
tion of extra- or intra-renal pathology was in- 
volved and was clarified by obtaining visuali- 
zation of the urinary tract through the use 
of uroselectan by the intravenous injection, 
which demonstrated intra-renal tuberculosis. 
The patient was operated upon and made an 
uneventful recovery. 

Davis H. Parpoti, M.D. 


An Unusual Case of Unilateral Renal 
Bleeding. Emerson Smith. Canadian Med. 
Assn. Jour., February, 1931, XXIV, 268. 

This is a report of a case of blood in the 
urine which had continued for ten days. The 
X-ray examination of the urinary tract was 
negative for stone. Cystoscopy showed the 
urethra and bladder to be normal, and the 
urethral orifices were of normal position and 
contour. There was free bleeding from the 
right ureteral orifice. The ureters were cathe- 
terized with ease. A pyelogram of the right 
side demonstrated a normal pelvis, and all the 
calices were found to be well developed and 
defined. 

As the bleeding 
count was steadily falling, the patient was 


continued and the blood 


operated upon and a right nephrectomy per- 


formed. The pathologic report showed a nor- 
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mal kidney, with the exception of a small flat 
ulcer at the superior margin of the upper 
calyx. The hematuria was due to the rup- 
ture of a small dilated vein at the base of the 
ulcer. Apparently no local or other measures 
had been used to attempt to control the bleed- 
ing—measures which probably would have ob- 
viated the loss of the kidney. 
L. J. Carter, M.D. 


Excretion Urography with Abrodil (Skio- 
dan). Georg Woytek. R6ntgenpraxis, Jan. 
15, 1933, 117, 3. 

From 15 to 20 gm. of abrodil (skiodan in 
the United States) are diluted in 50 c.c. of 
re-distilled water. Filtering the solution does 
not seem necessary on account of the good 
solubility of the substance. Paravenous de- 
posits do not lead to tissue destruction, and 
the optimal contrast may be obtained between 
fifteen and twenty-five minutes after the in- 
jection. Urine examinations after this meth- 
od have not revealed damage to the kidneys. 
Rectal administration of 20 gm. was unsuc- 
cessful. After using 30 gm. one could dem- 
onstrate the urinary tract but the contrast was 
less than after the intravenous method. The 
peroral method seems very uncertain and has 
not been tried. Compression over the sacro- 
iliac region leads to a better contrast in suit- 
able cases, but such mechanical means are not 
absolutely necessary. One must admit that 
compression, if successful, assists in obtain- 
ing a clear roentgenogram. Abrodil (skio- 
dan), as compared with uroselectan, has the 
advantage of better solubility, deeper contrast, 
and less expense. 


H. W. Herke, M.D. 


Uroselectan for Intravenous Pyelography. 
J. C. McClelland. Canadian Med. Assn. 
Jour., February, 1931, XXIV, 213. 

The author gives a brief résumé of the his- 
tory of intravenous pyelography. Uroselec- 
tan is a synthesized derivative of pyridine. It 
is readily soluble, non-toxic, and is eliminated 
by the kidneys in sufficient concentration to 
give an outline of the urinary passages. 
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The amount of uroselectan eliminated is de- 
pendent upon the kidney function, and the 
concentration eliminated is 5 per cent, which 
will not give as good a “picture” as the 12 
per cent sodium iodide used in instrumental 
pyelography. Better films are secured in the 
presence of any obstruction, when a greater 
concentration of the medium is secured. Se- 
vere bilateral parenchymal lesions give poor 
films, the excretion of the dye being much de- 
layed. Being eliminated by the glomeruli, no 
shadow is seen in the presence of glomerular 
disease. In tubular disease good films are ob- 
tained. 

The blood clotting time and sedimentation 
time are not interfered with, and there is no 
danger of thrombosis or emboli. 

The author regards the chief use of this 
method as supplementary to the use of instru- 
mental pyelography. The combination of the 
two methods enables one to make a complete 
diagnosis. He warns against the use of the 
method by those untrained in urology. 

A number of excellent reproductions of X- 
ray films are shown, illustrating both the uro- 
selectan method and the instrumental method 
of pyelography in the same patient. 

L. J. Carter, M.D. 


Roentgenological Control of Exposed 
Kidneys in Operations for Nephrolithiasis, 
with the Use of Special Intensifying Cas- 
sette. Edwin Beer. Jour. Urology, Feb- 
ruary, 1931, XXV, 159. 

A much more conservative attitude of sur- 
gery toward both ureteral and renal calculi 
has been noted in the last twenty-five years. 
Renal stones present a much more complicated 
problem, because of their recurrences, and bi- 
lateral incidence. 

In many instances, cases of renal lithiasis 
demonstrated what was considered recurrences 
upon post-operative roentgenography. The 
possibility of fragments and even stones of 
large size which cause unfortunate complica- 
tions as nuclei for these recurrences has more 
recently dawned upon various men. 

George Brewer was the first to advocate the 
X-ray examination of the exposed kidney in 
the operating room. Fluoroscopy was advo- 
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cated by Braasch, Carman, and others at the 
same time, but experience taught them that 
with the latter, small fragments frequently 
escaped observation. Quimby next advised 
placing a film against the exposed kidney and 
taking an X-ray of the organ. 

The author advocates the use of a new 
cassette which permits almost instantaneous 
roentgenograms. Needles are placed in the 
kidney tissue to act as markers for any frag- 
ment which may be present. His experience 
has been over a period of five years in more 
than fifty complicated cases of calculus dis- 
ease. The intensifying screen is made use of 
in all cases of complicated and multiple calcul. 

Davis H. Parpotit, M.D. 


Anaphylactic State after the Injection of 
Abrodil (Skiodan). Hans Horsters. Med. 
Klinik, Feb. 6, 1931, XXVII, 203. 

Abrodil (known as skiodan in the U. S. A.), 
used for intravenous pyelography, is supposed 
to be non-toxic and contra-indicated only in 
severe insufficiencies of excretion of the kid- 
neys. A case is described in which, after in- 
travenous injection of this drug, a severe state 
of anaphylactic shock took place. The pa- 
tient had a, bronchitis of apparently allergic 
character (eosinophilia in the sputum and 
blood). A primary toxic action of the skiodan 
could be excluded, and the occurrence of this 
alarming sequence (cyanosis, vomiting, un- 
consciousness for about five hours) can best 
be explained by an anaphylactic reaction of 
the patient, who had had several intravenous 
injections of sodium iodide some weeks be- 
fore. 

H. W. Herxe, M.D. 


Diagnosis in Urology: Roentgenologic 
Studies of the Urinary Tract, with Contrast 
Agents Administered Intravenously. Rob- 
ert E. Cumming. Jour. Michigan St. Med. 
Soc., December, 1930, XXIX, 881. 

Having used the two successful chemical 
preparations as contrast agents in a series of 
50 cases, it seems worth while to report the 
conclusions, which seem quite positive, and to 
call attention to several misconceptions which 
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are prevalent. In addition to the production 
of renal and ureteral fillings for urography, 
the method has been of value in the study of 
renal, pelvic, and ureteral dynamics. Those 
with extensive experience with uroselectan 
find that normal kidneys do not give as dense 
a contrast shadow as the retrograde method, 
and the dense outlines are obtained only when 
there is a slowing of the excretion. The 50 
patients reported on include normal cases 
(12), renal tuberculosis (4), renal tumor (2), 
lithiasis (18), carcinoma of the bladder (1), 
reduplication of ureters and pelves (2), acute 
pyelonephritis (2), prostate hypertrophy (2), 
and hydronephrosis (7). Of these 50 cases, 
38 were proven out, as follows: Completely 
diagnosed (14), no data obtained (12), slight 
information (5), requiring retrograde urog- 
raphy for final decision (7). The cases in 
which the method gave no data included the 
four cases of renal tuberculosis, the two cases 
of renal tumor, the carcinoma of the bladder, 
the acute pyelonephritis, and the prostate ob- 
struction. 


W. W. Watkins, M.D. 


Solitary Serous Renal Cysts, with a 
Study of Roentgen Observations. Robert 
Herbst and William J. Vynalek. Jour. Am. 
Med. Assn., Feb. 21, 1931, XCVI, 597. 

Retention cysts of the kidney occur as soli- 
tary and multilocular cysts, and are frequent- 
ly found by the pathologist. The clinician ob- 
serves them less frequently because, in them- 
selves, they produce no pain. Confusion ap- 


parently exists regarding  pyelographic 
changes. Solitary cysts, regardless of the dis- 


puted theories of origin, involve the cortex. 

Pyelographic observations will depend on 
the relationship of the cyst wall to the pelvis 
or its calices, to any changes produced in the 
course or lumen of the ureter by virtue of 
pressure from a large cyst, or to any change 
in the position of the kidney from pressure 
or increased weight. The most common char- 
acteristics of roentgen observations have been 
summarized in tracings made of pyelogram 
illustrating the representative groups. These 
are six in number: (1) Normal: (2) hydro- 
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(3) compression of the calix or 
the true pelvis; (4) change in position and 
axis of the kidney; (5) the outline of the 
shadow of the cyst, and (6) calcification of 
the cyst wall. 

Ormond made pyelograms before and after 
applying downward pressure on the tumor 
with the hand. Associating the mass of lesser 
density with the kidney proper enabled him 
to make a correct pre-operative diagnosis. 

With compression seen in the pyelogram, 
kidney involvement should be suspected 
though it may not be interpreted correctly. 
If the outline of the cyst is seen near or over- 
lying the kidney, a pre-operative diagnosis can 
often be made. Six cases are discussed in 
detail. 


nephrosis ; 


CHARLES G. SUTHERLAND, M.B. 


Uroselectan in Urinary Tuberculosis. Os- 
wald S. Lowsley. Jour. Urology, March, 
1931, XXV, 293. 

In a series of 45 cases, the author found 
uroselectan to be of wonderful assistance, par- 
ticularly so in tuberculosis of the urinary tract. 
There is an absence of permanent ill effects; 
temporary discomforts are negligible; the ex- 
isting symptoms are not accentuated, and cases 
which are symptomless remain so following 
the intravenous injection. 

An average of forty-nine minutes was found 
to result, employing uroselectan, in the best 
urograms in cases of renal tuberculosis. Indi- 
vidual cases took from five minutes to three 
hours to render satisfactory visualization. The 
utilization of this method in children elimi- 
nates general anesthesia. Delay of visualiza- 
tion, excavation of the kidney cortex, and 
granular encroachment on the lumen of the 
kidney pelvis and ureter may be demonstrated. 
Painful instrumentation of tuberculous blad- 
ders are rendered unnecessary; the degree of 
tuberculous involvement may be estimated, 
and a satisfactory urogram may be obtained 
in cases in which ureteral catheterization 1s 
either impossible or difficult by the use of in- 
travenous urography. 

In cases of bilateral tuberculosis, in which 
it was deemed advisable to remove the most 
impaired kidney, function of the remaining 
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organ may be estimated and information of 
considerable value secured by this method. In 
cases in which the general condition of the 
patient contra-indicates any investigation as 
rigorous as cystoscopy, uroselectan may be 
employed to advantage. In the differential 
diagnosis of stone in a renal calyx, calcified 
renal cortical abscess, and extra-renal shadow, 
this method is extremely helpful for the renal 
cortex is accentuated by the intravenous in- 
jection. 

While the urograms by the intravenous 
method are not as clearly defined as those ob- 
tained on retrograde injection, the many ad- 
vantages of the former, particularly in which 
cystoscopy and ureteric catheterization are 
impossible or dangerous, assert its vast im- 
portance in the diagnosis of urologic condi- 
tions. 

Davis H. Parpoti, M.D. 


GYNECOLOGY AND OBSTETRICS 


Pregnancy after Radium Therapy for Cer- 
vical Carcinoma: Cesarean Hysterectomy 
at Eighth Month. G. B. Contardo. Ann. di 
Ostet. e Ginec., January, 1931, LIII, 125. 

The author reports a clinical case, that of 
a woman treated with radium for cervical car- 
cinoma, who subsequently became pregnant. 
A cesarean hysterectomy was necessary at the 
eighth month. In his original article (pre- 
sented at the Italian Congress of Obstetrics 
and Gynecology, December, 1930), he de- 
scribes the anatomopathologic findings in the 
various segments of the uterus and ovaries, 
and the results of examination of the fetal 
organs. 


Some Notes on the Value of X-rays in 
Pregnancy. H. R. Sear. Med. Jour. Au- 
stralia, Jan. 31, 1931, I, 137. 

Radiography is of service in regard to the 
measurement of the pelvis, the establishment 
of pregnancy, the presentation, and the diag- 
nosis of multiple pregnancies. Deformities 
such as anencephaly, bone lesions such as 
fragilitas ossium, and the death of the fetus 
may be diagnosed. Shortly after the death, an 
overlapping of the cranial bones occurs, due to 
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the decrease in pressure of the cerebrospinal 
fluid, and this is well shown on the films. At 
the tenth or eleventh week the fetal bones are 
very apparent. The suggestion is made that 
extra-uterine pregnancies may perhaps be 
demonstrable at the eighth or ninth week. 
Contrast media tests, by air, the Rubin 
test, and with lipiodol, may have application 
in establishing the patency of a tube or dem- 
onstrating the contour of the uterine cavity. 


J. G. StepHens, M.B., D.M.R.E. 


Results and Value of Roentgen Diagnosis 
in Obstetrics. K. Heim. Med. Klinik, Dec. 
24, 1930, XXVI, 1917. 

Only since technical difficulties have been 
surmounted, has the roentgen examination 
been able to be of assistance in obstetrics. The 
ventrodorsal films assist in showing a twin 
pregnancy, hydroephalus, malformation of the 
fetus, and abnormal positions. After the fifth 
month a pregnancy can be shown if the X-ray 
apparatus is efficient. The antero-posterior 
film does not give any information concern- 
ing the relation between the head of the fetus 
and the pelvis of the mother. Only a lateral 
film of the pelvis gives valuable help. The 
technic used by the author is as follows: 105 
K.V., 20 ma., 1.0 Al filter, and from 16 to 
The filter is interposed in order 
to minimize an over-dose of the soft rays. 
Knowing the distance from the focus to the 
skin and from the symphysis it is easy to cal- 
culate the actual length of the conjugata vera. 
Checking these measurements on skeletons and 
during operation confirms the accuracy of this 
method, which varies only 1 to 2 mm. from the 
actual length. Determining the actual size of 
the head of the fetus, by means of a roentgen 
examination, is still not reliable. 

H. W. Herxe, M.D. 


18 seconds. 


Work of the Gynecologic Department of 
the Istituto del Cancro, Milan, during its 
First Two Years of Activity. Giovanni 
Moglia. Ann. di Ostet. e Ginec., January, 
1931, LIII, 49-56. 

This institution admitted 478 patients dur- 
ing the two years’ time. Of these, 114 were 
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Thus 364 


actino- 


not treated, for various reasons. 
cases received some sort of treatment 
therapy alone, surgery alone, or a combination 
of the two; of these, 158 are still living with- 
out recurrence (46.8 per cent); 78 with re- 
currence (23.1 per cent); 101 are dead (29.9 
per cent), and 27 lost sight of (7.4 per cent). 
Other tabulations are given showing results of 
actinotherapy alone, surgery alone, etc., in 
cases from Groups I to IV, of varied localiza- 
tion. A tabulation is also given showing the 
result in 51 Group IV cases given medical 
treatment (lead, etc.). The author believes 
these results are no worse than in the best 





of Italian and foreign clinics. 

[ Abstractor’s The 
therapv” is equivalent to “radiation” as used 
in the United States. ] 


note: term “‘actino- 


HEART AND VASCULAR SYSTEM 
(DIAGNOSIS) 


A Study of the Right Cardiovascular 
Border. Pietro Perona and Gaetano Otta- 
viani. Archivio di Radiologia, November- 
December, 1930, VI, 1079. 

The authors studied the right border of the 
heart shadow by means of radiographs of pa- 
tients and of injected specimens. They dis- 
cuss and classify in this paper the factors that 
influence the outline of the heart and great 
vessels. 


E. T. Leppy, M.D. 


Syphilis of the Aorta and Heart: A Clin- 
ical Study. Samuel S. Riven and J. Feigen- 
baum. Canadian Med. Assn. Jour., Novem- 
ber, 1930, XXIII, 656. 

This article summary of the 
clinical findings in a series of 74 patients with 
syphilitic cardiovascular disease, observed at 
the University Hospital, Ann Arbor, between 
July, 1925, and July, 1927. 

The teleoroentgenogram or physical exam- 


presents a 


ination showed definite cardiac enlargement in 
61, or 83 per cent, of the patients. The charac 
teristic murmur of aortic insufficiency at the 
second right costal cartilage or along the left 
border of the sternum was heard in 42, or 56 
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per cent, of the cases. In 35 of these 42 cases, 
enlargement of the heart was found, both by 
physical and roentgenologic examination. _ 

Other characteristic appearances of the 
roentgenogram in syphilitic aortitis are those 
described by Longcope and Hickey. In 1913, 
Longcope called attention to dilatation of the 
great vessels in syphilitic aortitis. He noted 
that the dilatation may take the form on the 
X-ray film of a cone with its apex pointing 
toward or away from the heart. He also 
pointed out that in the early cases there may 
be nothing more than a slight bulging shadow 
to the right of the vertebral column, in the 
region of the ascending aorta. He jfurther 
maintained that with the extension of the 
syphilitic process to the transverse and 
descending segments of the aorta, the aortic 
knob disappears. 

Hickey described a new sign frequently seen 
in aortic syphilis. There occurs, on the lateral 
roentgenogram, an angulation at the junction 
of the ascending and transverse parts of the 
aorta, which is a result of the lengthening of 
this vessel. There is also an increased visibil- 
ity of the arch of the aorta in this projection. 
One of the most important fluoroscopic signs 
is expansile pulsation of the enlarged aorta, 
which is the earliest sign of aneurysm. There 
is nothing specially characteristic of the 
syphilitic heart itself on the roentgenogram. 

L. J. Carter, M.D. 


Electrocardiographic Changes in Pneu- 
monia. A. M. Master and A. Romanoff. 
Proc. Soc. Exper. Biol. and Med., Decem- 
ber, 1930, XXVIII, 266. 

The authors made electrocardiographic stud- 
ies daily on 21 patients with lobar pneumonia 
and 5 patients with bronchopneumonia to de- 
termine whether there was any graphic evi- 
dence of myocardial involvement during the 
disease. These patients were young adults 
and received no digitalis at any time. 

They found increased P-R intervals, with 
T-wave inversions similar to those found in 
rheumatic fever, and also T-wave and R-T 
abnormalities similar to the changes seen in 
patients with acute coronary artery closure. 


J. N. Ane, M.D. 
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Hydropneumopericardium: Report of a 
Case, with a Summary of the Literature. 
Richard T. Shackelford. Jour. Am. Med. 
Assn., Jan. 17, 1931, XCVI, 187. 

Cases of hydropneumopericardium are of 
rare occurrence. A search of the literature 
over a hundred-year period revealed a total of 
seventy-six cases. Schrotter stated he never 
saw a case in thirty-five years at the City 
Hospital, Vienna, nor did his predecessor 
Skoda. 

Tabulation of the reported cases showed 
that 58 per cent resulted from some disease 
process within the body, the remaining 42 
per cent being caused by some external 
agent. The third most common cause was 
attempted therapy which accidentally admitted 
air into the pericardium. The roentgenogram 
was usually characteristic. It showed the heart 
shadow, with fluid in the pericardium, and 
the pericardium itself represented as a thin 
line separated from the heart by an area of 
lessened density, which was the air or gas. 

In the case reported by the author, the 
roentgenographic evidence was lacking. The 
cases reported are divided into four general 
groups: first, those in which there is no open- 
ing into the pericardium. These in turn were 
subdivided into those caused by direct or in- 
direct trauma and those apparently due to 
some metastatic infection from similar pro- 
cesses elsewhere in the body. In the second 
group there has been a perforation into the 
pericardium from without. One subdivision 
contains those occurring as the result of 
trauma from violence or at thoracentesis, ar- 
tificial pneumothorax, or paracentesis. The 
swallowing of foreign bodies that perforated 
the esophagus and formed a communication 
with the pericardium caused three cases, all 
fatal. The second subdivision were due to 
direct extension of benign or malignant sup- 
purative lesions. The third group, in which 
the process originated within the pericardium 
and perforated outward, comprised three 
cases ; in two, a purulent pericarditis ruptured 
into the lung or bronchus and the other rup- 
tured through the anterior chest wall. The 
fourth group, those in which the intactness of 
the sac could not be determined, contained one 
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traumatic case and six that began with peri- 
carditis and terminated in recovery. 

The physical signs establish the diagnosis. 
Percussion gives one of the two most char- 
acteristic and constant signs. This is a high 
pitched, tympanitic note over the precordium, 
with the patient in a recumbent position. The 
tympanitic area shifts with change in posture, 
as the air in the pericardium always remains 
above the fluid. Auscultation gives the second 
sign of importance and one that is pathogno- 
monic of the condition. This is the loud, 
metallic, splashing sound of water being flipped 
in a closed cavity containing air, the “bruit de 
moulin” of Bricheteau. It is synchronous with 
the heart sounds and is usually quite loud. In 
a few cases the heart sounds disappeared en- 
tirely when the patient was placed on his back, 
to reappear with a loud splash when an up- 
right position was resumed. The treatment 
has been entirely symptomatic and palliative. 
Huchard recommended tapping the pericar- 
dium if it became too greatly distended, but 
in none of the cases was this attempted. 

CHARLES G. SUTHERLAND, M.B. 


HODGKIN’S DISEASE (DIAGNOSIS) 


Lymphegranulomatosis of the Vertebral 
Column. Walter Kuckuck. Réntgenpraxis, 
Feb. 15, 1931, III, 190. 

The roentgenologic findings of a case with 
generalized Hodgkin’s disease are described. 
The first lumbar vertebra was very dense. A 
myelogram showed a stop in the same region. 
Clinically, there were compression symptoms. 
These findings were proved by autopsy to be 
lymphogranulomatous — changes. Roentgen 
irradiation did not influence the process. 


H. W. Herxe, M.D. 


Study of the Morphogenesis of the Cells 
of Sternberg in Hodgkin's Disease. Luigi 
Villa. Revue Belge des Sciences Médicales, 
July-August, 1929, I, 593. 

Studies of biopsy specimens in Hodgkin’s 
disease, using a similar staining technic as for 
blood (May-Griinwald-Giemsa stains), allow 
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an accurate histologic identification of the 
cells and their morphologic characteristics. A 
minute biopsy fragment is pressed flat be- 
tween two glass microscopic slides, fixed, and 
stained as for blood studies. Sternberg’s cells 
are derived from cells of the reticulum found 
in isolated nests, never rising from megakary- 
ocytes. 

This article has colored illustrations show- 
ing the transitional stages. 


Cuarces S. Capp, M.D. 


HODGKIN’S DISEASE (THERAPY) 


Lymphoma Malignum (Hodgkin’s Dis- 
ease) and Lymphosarcoma: Pathogenesis, 
Radiotherapy, and Prognosis. Isaac Levin. 
Jour. Am. Med. Assn., Feb. 7, 1931, XCVI, 
421. 

Through years of parallel study of lym- 
phoma malignum and lymphosarcoma, on the 
one hand, and of all clinical types of carcinoma 
and sarcoma on the other, the author has 
gained the conviction that lymphoma malignum 
(Hodgkin’s disease) and lymphosarcoma are 
nearly identical in their clinical manifestations. 
Also, that they both represent a special type of 
malignancy, and that the peculiarities in 
structure and clinical manifestations of lym- 
phoma malignum (Hodgkin’s 
compared with other types of malignancy, de- 
pend not so much on the difference in the 
causation as on the special character of the 
structure and function of lymphoid tissue. 

Morphologically, Hodgkin’s disease resem- 
bles an inflammatory granuloma rather than 
The clinical course sets it 


disease), as 


a malignant tumor. 
apart from any known parasitic or inflamma- 
tory disease. 

Both lymphosarcoma and malignant lym- 
phoma begin as purely local conditions in one 
lymph node. In this lymph node, either the 
lymphocytes or the reticulum cells or both ac- 
cel]. 
Since these cells are very mobile they are im- 
other 


quire the characteristics of a cancer 


mediately transported into regions 


throughout the organism. It is possible to con- 
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ceive further that these transported lymphoid 
tissue cells find proper medium for their multi- 
plication and development only within the 
lymphoid tissue of other regions or organs 
(lymph nodes, spleen, bone marrow), and in 
these regions the secondary metastatic tumors 
develop. 

Both lymphoma malignum and lymphosar- 
coma frequently show tumors in parenchy- 
matous organs which resemble in every par- 
ticular metastatic tumors of carcinoma and 
sarcoma. Lymphocytes circulating in the 
blood are most readily influenced by radium 
and roentgen rays, while all the other normal 
types of leukocytes and the erythrocytes 
possess a greater resistance. Normal lymphoid 
tissue is much less radiosensitive than the va- 
rious types of hyperplasias of lymphoid tis- 
sues. Simple inflammatory hyperplasias are 
less radiosensitive than the neoplastic hyper- 
plasias. The lymphoid tumors of lymphoma 
malignum and lymphosarcoma represent the 
most radiosensitive of any tissue in plants or 
animals. The prompt beneficial therapeutic 
action of radiotherapy on lymphoma malignum 
is the best proof that biologically it is a neo- 
plastic condition and more akin to lymphosar- 
coma than to an infectious lymphoma. 

A series of cases are reviewed to illustrate 
the clinical course and therapeutic results. 


CHARLES G. SUTHERLAND, M.B. 


Hodgkin’s Disease, with Special Reference 
to Diagnostic Difficulties, and Results Fol- 
lowing Roentgen Irradiation: Report of a 
Case. George A. Sherman. Jour. Michigan 
St. Med. Soc., December, 1930, X XIX, 909. 

Hodgkin’s disease may have a very insid- 
ious onset. Years may elapse before the 
lymph nodes become involved, and during this 
time, fever, loss of weight, loss of strength, 
anemia, pigmentation of the skin, and pruritus 
may be marked. Primary involvement may 
be in the Since X-ray 
therapy is the only form of treatment univer- 
sally accepted as beneficial, the tendency is to 
refer the patient at once to a roentgen thera- 
pist. However, there are certain periods in 
the illness when the patient must be carefully 


mediastinal nodes. 
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According to Kruchen, patients in 


treated. ; 
the chronic stage, with hyperplastic granular 
tissue in nodes, with leukocyte count slightly 


increased or normal, with lymphocytosis, 
should have the diseased glands energetically 
radiated. In the reactive or florid stage, with 
the glands showing typical lymphogranulo- 
matous tissue, and with hyperleukocytosis and 
varying leukocyte count, radiation is more dif- 
ficult, and must be guided by the temperature 
and the blood picture. During the stage of 
exhaustion and cachexia, therapy must be 
carried out with the greatest precaution, if 
given at all. 
W. W. Warkins, M.D. 


LIGHT THERAPY 


Quartz Lamp Irradiation with Reflector. 
A. Keuser. Miinch. med. Wchnschr., Jan. 
23, 1931, LX XVIII, 144. 

The author describes and illustrates a re- 
flector devised by him for use in this form of 
irradiation. It reduces materially the period 
of time required for effective irradiation and 
also cuts down the amount of current needed. 


Light Therapy and the General Prac- 
titioner. A. Laqueur. Miinch. med. 
Wcehnschr., Jan. 23, 1931, LX XVII, 144-149. 

The author herein describes briefly the vari- 
ous types and makes of lamps available for 
the general practitioner, pointing out the ad- 
vantages and disadvantages. There is a dis- 
cussion of indications and of specific effects 
in certain diseases. 


The Screening Effect of the Upper Layer 
of the Epidermis to Light. Leopold Freund. 
Strahlentherapie, 1930, XXXVI, 721. 

Miescher has published an article in a re- 
cent issue of Strahlentherapie (XXXV, 403), 
the results of his investigations concerning 
the absorption of light in the epidermis. He 
concludes that the thickness of the horny layer 
is the controlling factor for the susceptibility 
of ultra-violet rays. 
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Freund discusses this paper and shows that 
he, himself, in earlier publications (1901) 
came to the same conclusions. 


Ernst A. Ponte, M.D., Px#.D. 


PHYSICAL THERAPY 


Irradiation of Schoolchildren. 
ard Hill and Alan R. Laurie. 
24, 1931, CCXX, 182. 

Four areas of the town of Derby, England, 
were selected and a random group of a hun- 
dred children were taken from each area. 
Four groups were formed, twenty-five from 
each area, so that all groups were comparable 
as regards living conditions. The ages were 
between 9 and 12 years, and as the groups 
were formed by random sampling, any effect 
of age was minimized. The test extended 
over sixteen weeks, with a break of a fort- 
night at Christmas. 

Group 1 were given radiation from a long 
flame tungsten-cored carbon arc twice week- 
ly. 

Group 2 were given one radiostol pellet at 
school daily. Each of these pellets had the 
dosage of Vitamin D equivalent to that in 
about 2 ounces of a good cod liver oil. 

Group 3 were given daily a pellet of exactly 
similar appearance, but which contained no ra- 
diated ergosterol, and also attended, twice 
weekly, for exposure to an are lamp light 
fitted with a glass screen. This group was put 
in to demonstrate the part, if any, that psy- 
chology played in the taking of pellets and 
the mere fact of undressing before a lamp. 

Group 4 were controls, who had nothing 
done for them at all. 

The children examined before the 
test, and points noted in the individual chart 
in regard to height and weight, hair and skin 
abnormalities, the conjunctive, temperament, 


Sir Leon- 
Lancet, Jan. 


were 


eating and sleeping habits, tonsils and ade 
noids, cervical and submanillary glands, evi- 
dence of gross disease (such as tuberculous 
joints and rickets), liabilities to any particular 
disease, and conditions of heart and lungs. 
Six local practitioners took part in the exami- 
nation, four of them observing the heart and 
lungs, and two others making the remainder 
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of the tests. 
was followed. 
The treatments were then carried out and 
the children re-examined by the same doctors 
who had first gone over them, but who were 
purposely uninformed of the groups to which 
the children belonged. The test was, there- 
fore, secret, and the doctors could not be in- 
fluenced in favor of any particular treatment. 
Unfortunately, there were epidemics of vari- 
ous infectious diseases in the town during the 


A uniform method of recording 


sixteen weeks, which greatly curtailed the 
numbers included in the test, but the results 
were based on 250 cases. No deductions were 
drawn from the hair, skin, heart and lung, 
and dental examinations, the latter being made 
by the school dental surgeons. 

(a) Weight—Average Gain in Weight in Pounds 

per Child 


NB neces oes BAe ASOD S . cece 1.81 
EGAN Be pcccscceccentcn As RO Coos near eee Reece 1.9] 
(b) Tonstl and Gland Group 
Total 

Group No. 

1 33 26 remain the same, 7 improve. 

2 29 20 remain the same , 3 improve, 6 worse. 

3 38 28 remain the same, none improve, 10 

worse. 
~ 27 27 remain the same. 


(c) Percentage Improvement in Groups 1 to 4 

(1) (2) (3) (4) 
3( 13 0 10 
45 17 7 





Liability to winter complaints, 


colds, bronchitis ——____W 21 15 7 
(d) Any improvement on any chart was marked 
with a plus, and the addition of these showed the 


groups to come out as follows 
CS PR aa Ck ee 70 
oy Pn ae Sap: Meaney Oe Ss 30 


(e) Percentage of children in each group who im- 
proved in any respect: 

Te eee | CS 

[SONNE 2 aoe eee ite 4 


Apart from these statistical results, the fol- 
lowing deductions may fairly be made: That 
marked improvements under any particular 





heading, or class of headings, are always 
shown in Groups 1 and 2, and not by a small 
margin that could be due to chance but by an 
appreciable one. That in no case do Groups 
3 and 4 show better results than 1 and 2. That 
Group 1 always shows slightly better results 
than Group 2. That in no case in Groups 1 
and 2 was there any retrogression in the 
health of the children, except in a single in- 
stance of glands, for which there was an un- 
derlying cause, untreated except by irradia- 
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tion. The cases which made the really spec- 
tacular improvements were in Group 1. 

The only instances of grateful thanks by 
parents were in Group 1 (spontaneous thanks 
noted). The greatest effect on children 
seemed to be on their eating and sleeping 
habits. The improvement has been most 
marked, in the case of the ultra-violet ray 
treatment, in the very headings we should 
most expect it, and slight, or absent, in the 
gland group, where there are such underlying 
causes as tonsils, bad teeth, and lice. The pe- 
riod was too short to expect much change in 
temperament, but many parents reported the 
excellent effects of irradiation on “nervy” 
that some children became 


children, and 


“naughtier.” 
H. J. Uttmann, M.D. 


The Historical Background of Physio- 
therapy. By the Publication Committee of 
the Canadian Radiological Society. Cana- 
dian Med. Assn. Jour., February, 1931, 
XXIV, 263. 

This is the first of the series of articles to 
appear in the Canadian Medical Journal, con- 
tributed by the Canadian Radiological Society, 
which is now a regularly constituted Section 
of the Canadian Medical Association. 

In an editorial in the February issue of the 
Journal, the Editors congratulate the Cana- 
dian Radiological Society on “its initiative in 
obtaining a series of articles written by ex- 
perts dealing with the application of physics 
to treatment of disease. It is the intention to 
publish these monthly in the Journal, and such 
topics as the X-ray, radium, ultra-violet and 
infra-red rays, diathermy, galvanism, Farad- 
ism, sinusoidal currents, hydrotherapy, and 
massage will be considered. The various sub- 
jects are to be dealt with in a way that will, it 
is hoped, be helpful to the general practitioner. 
Many of the articles will be accompanied by 
comments from various authorities, so that 
each topic will constitute a veritable sympo- 
sium, comprehensive and up-to-date. We 
have every confidence that these articles will 
prove valuable and will add to the attractive- 
ness of our Journal.” 
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This introductory paper reviews, in a brief 
way, the historical aspects of physiotherapy 
from the viewpoints of light therapy, hydro- 
therapy, and electrotherapy. 

The blessings of sunlight were recognized 
3,000 years ago when the first Pharaoh set up 
“Alton Ra,” the Spirit of the Sun, as a god to 
be worshipped by the people. Throughout the 
early history of the Egyptians, Greeks, and 
Romans, literature very frequently refers to 
the treatment of disease by light, and in the 
writings of Hippocrates, Celsus, and Galen, 
the applications of these teachings are re- 
vealed. 

To Newton must go the credit for first pre- 
paring the way for placing the subject of light 
on a scientific footing, and to Finsen the first 
application from a medical standpoint. Ber- 
nard, Rollier, and Sir Henry Gauvain did 
much to place light therapy among the great- 
est advances of modern therapy. 

Hydrotherapy has been in vogue from the 
earliest times among Egyptians, Greeks, Ro- 
mans, Persians, and Assyrians. To Priessnitz, 
of Silesia, a common peasant, must go the 
honor of popularizing hydrotherapy in Eu- 
rope. To Winternitz, of Vienna, belongs the 
honor of thoroughly studying hydrotherapy 
and establishing for all time this art on a sci- 
entific basis. 

Electrotherapy is not so modern as might 
be thought. Static electricity was described 
by Thales, of Miletus, in 600 B.C. In the 
reign of Queen Elizabeth, Dr. Gilbert wrote 
extensively regarding magnetism, and a half 
century later, the first static machine was 
made in Germany. About the middle of the 
eighteenth century, Galvani made his early 
discoveries, and in 1830, Faraday made his 
first faradic coil. In 1898, D’Arsonval re- 
vealed to the world the principle of the high 
frequency machine. 


L. J. Carter, M.D. 


RADIUM 
The Radium Treatment of Primary Car- 
cinoma of the Breast. Geoffrey Keynes. 
Edinburgh Med. Jour. (Trans. of Medico- 
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chirurgical Soc. of Edinburgh), February, 
1931, XXXVIII, 19. 

The author describes his method of irradia- 
tion developed at St. Bartholomew’s Hospital, 
in London, in which he employs radium inter- 
stitially, using long needles, 4.8 cm. in length, 
with a wall of platinum 0.6 mm. in thickness. 
The needles contain 3.0 milligrams of radium 
element each and are left in the tissues for 
seven They are introduced into 
the breast, along the pectoral fold, into the 
axilla, below and above the clavicle, and into 
the intercostal spaces near the sternum. Their 
introduction is under gas-oxygen anesthesia 
directly through the skin, an incision being 
unnecessary. The needles are placed in 
and about the primary growth, into metastatic 
glands, and along the courses of lymphatic 
drainage, as traced by Sampson Handley. 

The advantages of irradiation in breast car- 
cinoma are due to the selective action of ir- 
radiation on the carcinoma cells, the wide field 
which can be covered by irradiation, the ab- 
sence of subsequent mutilation, and the satis- 
factory results obtained. 

By this method of irradiation by radium 
employed interstitially the author has treated 
138 primary carcinomas of the breast, of 
which 98 were operable and 40 were inoper- 
able. Of the operable cases treated with ra- 
dium, at least 45 have been free from any evi- 
dence of disease for periods up to three years. 
Of the 40 inoperable cases, 17 are alive and 
have been free from any evidence of disease 
for periods up to six years. These are gratify- 


days. 


ing results which compare favorably with 
other methods of treatment, although a greater 
number of cases and the lapse of years will be 
necessary to evaluate this technic definitely. 
Jacos H. Vastine, M.D 


Biological Effects of Gamma Rays. W. 
G. Whitman and M. A. Tuve. Physical Rev., 
Feb. 1, 1931, XX XVII, 330. 

M. A. Tuve, of the Department of Terres- 
trial Magnetism of the Carnegie Institute, one 
of the authors of the paper, “Experiments 
with High Voltage Tubes,” which received the 
thousand dollar prize of the A.A.A.S., de- 
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scribes in a short note to the Editor of the 
Physical Review, some experiments on physi- 
ological effects of gamma rays which were 
carried out in co-operation with W. G. Whit- 
man, of the Johns Hopkins University. Sixty- 
three white rats were radiated by 6 grams of 
radium, which was spread over a surface of 
3 10 cm., and filtered through 1 mm. of plat- 
inum, 1 mm. of brass, 16 mm. of lead, and 5 
mm. of celluloid. The distance from the 
radium to the surface of the animal was 41 
millimeters. Sixteen rats were exposed to 2.5 
grams of radium under the same conditions, 
but without the lead filter. Exposure times 
varied from one-half minute to 17 hours. All 
of the rats died which were exposed six hours 
or longer to the 6 grams of radium, due, 
partly, to injuries to the gastro-intestinal tract. 
The rats which were exposed for six hours 
also showed gastro-intestinal symptoms, but 
less severe, and died from one to three weeks 
later from a progressive anemia. 

The lethal exposure for these radiation con- 
ditions seems to lie around four hours, and 
for the 2.5 grams of radium without the lead 
filter, around three hours. The blood counts 
of the 66 rats made before and 0, 1, 3, 7, 14, 
21, and 35 days after exposure showed that 
the minimum exposure for an effect upon the 
blood count was about 20 minutes. 

Breeding experiments are in progress to 
study the effect of various conditions upon 
sterility. Eastman extra-fast dental films were 
exposed to the radiation for various times, and 
the darkening was correlated with the lethal 
rat dose in order to arrive at some means of 
indicating the total exposure of workers with 
high voltage tubes (two million volts) in the 
authors’ laboratory. 

Otto Gasser, Ph.D. 


RICKETS (THERAPY) 


The Healing of Late Rickets Coincident 
with Low Serum Phosphate. Genevieve 
Stearns and Julian D. Boyd. Proc. Soc. 
Exper. Biol. and Med., December, 1930, 
XXVIII, 243. 

The authors studied the calcium and phos- 
phorus metabolism of two white girls, 12 and 
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13 years of age, with clinical, roentgenologic, 
and chemical evidence of rickets. During the 
period of several winter months, when this 
work was undertaken, definite roentgenologic 
evidence of healing of the rachitic lesions was 
noted. While the amounts of calcium and 
phosphorus retained by each child were suff- 
cient for bone formation, the serum inorganic 
phosphorus remained consistently low, rang- 
ing from 2 to 3.2 milligram per cent. 
J. N. ANE, M.D. 


Actinotherapy in Pediatrics. Gaston La 
Pierre. Union Med. du Canada, March, 
1931, LX, 188-189. 

The author reports a case and mentions a 
series of cases in which actinotherapy has been 
better than anything else (including calcium 
diet, etc.) in the treatment of rickets. It is 
truly specific in the treatment of the spas- 
mophilic diathesis. Treatment of rickets by 
diet and medication may take years, but with 
actinotherapy the author has, in a few months, 
obtained definite functional and anatomic im- 
provement and cure of the condition. 


The Effect of Phosphorus in Rickets: 
I.—Roentgenologic Changes in Rickets Fol- 
lowing Administration of Phosphorus. Ed- 
ward L. Compere. Am. Jour. Dis. Child., 
November, 1930, XL, 941. 

The author attempts to interpret the roent- 
genologic evidence collected in the study of 
the long bones of 10 cases of severe infantile 
rickets, and an additional control case with- 
out rickets. The infants were studied at in- 
tervals of from three to six weeks. Roent- 
genograms were made of the knees, ankles, 
and wrists, and determinations were made of 
the calcium, inorganic phosphates, carbon 
dioxide, and hydrogen ion content of the blood 
serum. Some of the group received phos- 
phorus alone; some received cod liver oil 
alone ; some received phosphorus and cod liver 
oil from the beginning of treatment, and 
others were given cod liver oil or phosphorus 
aiter a period of medication, during which 
the other substance had failed to promote 
healing. The product of a well known phar- 
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maceutic house was supplied, and the dosage 
recommended by M. M. Eliot in 1925, was 
prescribed. 

Phosphorus alone was not sufficient to bring 
about healing in severe cases of infantile 
rickets, although cod liver oil alone in suffi- 
cient doses brought about healing in most 
cases. Phosphorus and cod liver oil brought 
about prompt healing of rickets and increased 
calcification of the shafts of the bones. Pa- 
tients receiving two one-hundredth grain pills 
of elementary phosphorus daily for several 
months, with roentgenologic evidence of im- 
provement, showed slow-healing response on 
addition of cod liver oil—the healing was de- 
layed but eventually occurred. The combina- 
tion of cod liver oil and phosphorus produced 
more prompt and certain healing of rickets 
than did cod liver oil alone. Films illustrate 
the healing process. 

F. B. MANDEVILLE, M.D. 


ROENTGENOTHERAPY 


The Place of X-rays in the Treatment of 
Malignant Disease, with Especial Reference 
to Cancer of the Breast. F. Hernaman- 
Johnson. Practitioner, February, 1931, 
CXXVI, 259. 

The author asserts that X-ray treatment 
should be recognized as having a place in the 
treatment of cancer as important as that of 
surgery or radium. Regarding radium and 
X-ray, he quotes Douglas Quick as stating, 
“The two agents are complementary and not 
competitive The majority of cancer 
cases require, in their total round of treat- 
ment, surgery, radium, and X-radiation. The 
more closely this is correlated the better.” 

In his plea for the wider use of X-radiation 
in malignant disease of the breast, the author 
quotes Pfahler as reporting 68 per cent alive 
and well after five years (Group I cases, in- 
cluding those with a freely movable growth 
and no affected glands, treated by the X-ray 
alone). The figure for corresponding cases 
treated by surgery alone is 28.8 per cent. 
Wintz claims 53 per cent alive and well after 
five years in more advanced patients follow- 
ing X-radiation. Lee reports 62 per cent free 
from disease after five years, following inter- 
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stitial radium treatment alone. Because of 
these data, the author questions the advisabil- 
ity of subjecting a patient with breast cancer 
to operation when there is every reason to be- 
lieve that external treatment will accomplish 
results equally good. 

The author advocates pre-operative irradia- 
tion, surgical removal of resistant remainders, 
and subsequent X-ray treatment at intervals 
over a prolonged period. Heavy localized 
doses of deep X-rays should be used at longer 
intervals on sites where occurrence is most 
likely—the axilla and the root of the neck. 

J. M. Mora, M.D. 


A Contribution to the Roentgen Treat- 
ment of Tuberculosis of the Male Genital 
Organs. J. Griinthal. Roéntgenpraxis, March 
1, 1931, ITI, 225. 

The results of roentgenotherapy in cases of 
tuberculosis of the male genital organs are 
still disputed. It is apparent that the technic 
and the size of the dose are of considerable im- 
portance, if one reviews the literature. Twelve 
cases were treated by the author. From 5 to 
10 per cent of an erythema dose was given, 
and altogether from 60 to 80 per cent was 
appiied in the course of from one to three 
months. The pain and swelling decreased dur- 
ing the series of treatments, and wounds 
which would not heal after operation, closed 
quickly. It would be advisable, in the author's 
opinion, to try roentgenotherapy in such cases 
before resorting to surgery. The only disad- 
vantage of this treatment is the fact that it 
takes considerable time. 

H. W. Herxe, M.D. 

Studies of the Skin Tolerance with Pro- 
tracted Roentgen Treatment. A. Kahlstorf. 
Strahlentherapie, 1930, XX XVIII, 499. 

The skin tolerance in rabbits and man was 
studied following the exposure to a total of 
4,200 r of heavily filtered roentgen rays (168 
K.V., 3 ma., 1.3 mm. Cu-+ 1.0 mm. Al, half 
value layer in copper 1.1 mm.) applied ac- 
cording to the protracted fractional 
method. Fourteen times 300 r at 24-hour in- 
tervals, or five times 840 r at 3-day intervals, 
were given, From tests made on the dorsum 
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of rabbits, it appeared that no epilation results 
even though four times the epilation dose for 
a single exposure is applied, according to the 
protracted fractional method. The same holds 
true for the fractional dose method alone. It 
appears then that the increase of the skin 
tolerance is primarily due to the subdividing 
of the dose; the protraction is only of sec- 
ondary importance. How this affects the 
probability of a late reaction is not known. 
Histologic studies on human skin following 
treatment, according to the protracted frac- 
tional method, with a total surface dose of 
from 5 to 6 erythema doses, revealed only 
small degrees of cell degeneration. Since, 
however, the effect of radiation on malignant 
tumors, if applied according to that method, 
is clinically the same as that of the single mas- 
sive dose method, it offers several advantages. 
The normal tissue is not injured much and, at 
the same time, the influence on the malignant 
tumor can be maintained. 

Ernst A. Ponte, M.D., Ph.D. 


The X-ray Treatment of Fibromas of the 
Nasopharynx. Mario Lambranzi. Archivio 
di Radiologia, January-February, 1931, VII, 
62. 

The author reports a case of nasopharyngeal 
fibroma, in which the patient is clinically well 
three months after completion of X-ray treat- 


ment. 
E. T. Leppy, M.D. 


Radiation Therapy of Polycythemia Vera. 
George T. Pack and Lloyd F. Craver. Am. 
Jour. Med. Sci., November, 1930, CLXXX, 
609. 

In this article the authors have included a 
very complete classification of polycythemia 
vera, with a review of the literature and the 
results obtained following radiation therapy 
applied to the long bones of the skeleton. 
They state that the only type in which radia- 
tion is effective is polycythemia with spleno- 
megaly. 

Although Osler asserted that his patients 
had never been benefited by roentgen-ray treat- 
ments, the authors cite a large number of 
cases, beginning as early as 1907, which were 
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treated with roentgen rays and in which a 
marked reduction in the number of erythro- 
cytes was observed. In some of these cases 
the erythrocytes remained comparatively nor- 
mal for a year and one-half, or more. 

The authors feel that the cause of the rise 
in the count is the hyperactivity of the blood- 
forming elements in the bone marrow, rather 
than a decrease in the destruction of the 
erythrocytes ; hence the treatments of the long 
bones rather than treatment of the spleen. 
Radiation treatment, however, is only a pallia- 
tive measure and is not capable of preventing 
the usual fatal termination of the disease. 


Roe J. Mater, M.D. 


Radiotherapy for Inflammatory Condi- 
tions. Arthur U. Desjardins. Jour. Am. 
Med. Assn., Feb. 7, 1931, XCVI, 401. 

As in so many other phases of radiotherapy, 
the first knowledge of the possible value of 
irradiation in inflammatory conditions resulted 
from the observation of unexpected benefit 
following exposure, for diagnostic purposes, 
of parts of the body which were the seat of 
inflammatory lesions. 

The influence of irradiation of such lesions, 
especially when treated during the stage of 
maximal leukocytic infiltration (before the 
stage of frank suppuration), has been demon- 
strated. A review of all the published reports 
shows that the majority of patients derive 
great and prompt benefit. Pain is relieved in 
about twenty-four hours. In a small percent- 
age there may be a temporary increase in pain. 
The best results are obtained when lesions are 
treated early. The dose of roentgen ray re- 
quired is small, usually a single exposure being 
sufficient. In cases which do not react prompt- 
ly to the initial exposure, the treatment may 
have to be repeated once or twice at intervals, 
depending on the dose given. Irradiation dur- 
ing the suppurative stage is less effective, but 
often relieves pain and may shorten the course. 
A small percentage of cases do not appear to 
be influenced at all. 

Among the inflammatory lesions included 
are furuncle, carbuncle, cellulitis and phleg- 
mon, soft tissue abscesses, paranephric and 
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perinephric abscesses, peridental infection, 
acute adenitis, onychia and paronychia, orchi- 
tis, epididymitis, mastitis, suppurative frontal 
and maxillary sinusitis, and otitis media. 

Irradiation has been found ineffective in 
acute osteomyelitis and in cryptogenic abscess. 
Treatment by roentgen rays may be invaluable 
in pneumonia. It is useless after organization 
of the pneumonic exudate; active, continued 
inflammation, with fever and toxemia, and 
tuberculosis are contra-indications. No patho- 
logic process in the body responds quicker to 
the X-ray exposure than non-resolution fol- 
lowing pneumonia. 

Roentgen rays have a real and substantial 
effect on the lesions of trachoma. Erysipelas, 
when it does not complicate conditions such 
as diabetes or nephritis, often responds well 
to radiotherapy, particularly in adult patients, 
and when treatment is given early. Acute 
parotitis, complicating certain surgical opera- 
tions, has responded to radium and roentgen 
rays. Relief from pain and rapidity of re- 
gression again are the salient features of 
irradiation. Doses ranging between 10 and 50 
per cent of the erythema doses are preferable. 
Treatment should not be confined to the area 
visibly or palpably affected but should extend 
well beyond such limits and include an adja- 
cent zone of normal territory. 

All the clinical circumstances indicate that 
inflammatory lesions respond to irradiation in 
proportion to the degree of leukocytic infil- 
tration, and that the rays act primarily by 
destroying the infiltrating cells. 

Cuarces G. SUTHERLAND, M.B. 

Minimum Requirements for Roentgenog- 
raphy. H. J. Ullmann. California and West- 
ern Med., February, 1931, XXXIV, 73. 

The author discusses the various factors in 
the administration of therapy. This paper is 
not so much for the experienced radiologist 
as for the use of the inexperienced, so that he 
will not over-treat. Ullmann discusses the 
quality of radiation and quantity factors, and 
gives a brief discussion of the determination 
of a skin unit for both filtered and unfiltered 
radiation. : 

Francis B. SuHetpon, M.D. 
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The Application of Radiology to the 
Practice of Pediatrics, with Indications and 
Contra-indications. Walter L. Mattick. 
New York St. Jour. Med., Oct. 1, 1930, 
XXX, 1156. 

This paper is confined to the application of 
therapy with high voltage X-ray and radium. 
Radiology should be the handmaid of surgery 
and not a rival method of treatment. In ap- 
plying radiation to children, the treatment 
time must be as short as possible and all 
methods must be simplified in their essentials. 
Surface applications of radium are useful, and 
when high voltage X-ray is applied, the technic 
should be such as to deliver the dosage in the 
shortest time possible. Among the conditions 
discussed are: Angiomas, which usually re- 
spond to radium; enlarged thymus, which 
should be given at from 25 to 30 per cent 
erythema dose of high voltage X-ray, repeat- 
ing in two weeks if necessary; lymphoblas- 
tomas; Hodgkin’s disease, which will respond 
readily to gamma radiation or deep X-ray 
therapy equal to 80 per cent of the skin dose, 
the response being so prompt that it is diag- 
nostic. In leukemias, smaller doses of radia- 
tion are necessary—from 30 to 50 per cent of 
the skin dose over the spleen or enlarged 
glands, repeated in accordance to the response 
in the blood counts. Tuberculous nodes re- 
spond to radiation in 90 per cent of the cases, 
although a medium voltage is better. In bone 
cysts and benign giant-cell sarcoma, radiation 
gives good results. In the osteogenic sarcoma, 
neither surgery nor radiation offers much, 
though radiation is gaining preference in the 
treatment of such tumors. Radiation is offer- 
ing more and more in the treatment of tumors 
in children, as well as in adults. 


W. W. Warkins, M.D. 


The Effect of X-rays upon the Retina. 
Wolfgang Hoffmann. Ztschr. f. Augenheilk., 
February, 1931, LX XIII, 214-231. 

The effect of X-rays upon the retina is 
discussed at considerable length on the basis 
of two cases, one concerning a boy, aged 8, 
and the other a woman, aged 71. The first 
signs of change were found in the ganglion 
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cells, which may suffer extensive changes while 
the other layers of the retina seem to be 
unaffected. The processes involved in this 
change and the appearance of the cells are 
described in detail. The retina also shows cir- 
culatory changes. In the cases under discus- 
sion the small arteries were constricted while 
the capillaries and veins were distended. 
The course of the changes in the retina 
in point of time depends upon the size of 
the individual doses and their distribution as 
The beginning of the changes is 
The author 


to time. 
difficult to determine clinically. 
advances several theories as to the cause of 
the retinal changes. He disagrees with those 
who hold the proliferations of the intima re- 
sponsible. He thinks that one cause lies in re- 
petition of the dose and another in the pres- 
ence of generous quantities of soft rays. Ex- 
perimerits were performed in rabbits in the 
hope of clearing up the matter, but no ab- 
solutely certain conclusions were reached. 
However, the author states, his cases showed 
that with repeated irradiation in large fields 
with short focal-skin distance, injuries to the 
retina may occur even if the rays are well 
filtered. 


The Treatment of Diseases of the Tonsils 
with Roentgen Rays. J. Griinthal. Ront- 
genpraxis, March 1, 1931, III, 222-224. 

The author highly recommends the roentgen 
treatment in fifty cases of recurrent tonsillitis. 
Three cases were treated in the acute stage, 
using from 10 to 15 per cent of the erythema 
dose on both sides of the neck, according to 
Holfelder’s technic. The result was good. In 
subacute cases still having a temperature and 
pain, from 10 to 30 per cent of an erythema 
dose resulted in relief of pain and improve- 
ment. After the acute as well as sub-acute 
stage was passed, these patients were treated 
in the same manner as the chronic. From 30 to 
40 per cent of the erythema dose was given 
and the treatment repeated after three or four 
weeks, with a 10 per cent higher dose. In 
the third series, from 50 to 70 per cent of the 
erythema dose was given. Not only the tonsils 
but also the lymphatic tissue of the pharynx 
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is included in the field of the rays. It is nec- 
essary to avoid irradiation of the parotis, as 
this may lead to disagreeable after-effects, A 
plain hypertrophy of the tonsils is no indica- 
tion for irradiation and one must inform the 
patient that the tonsils are not removed by this 
procedure, but that recurrent attacks of tonsil- 
litis may be prevented. 

The author’s conclusions are: All stages 
of tonsillitis are amenable to roentgen treat- 
It shortens the duration in acute and 
sub-acute cases. In chronic and_ recurrent 
cases, irradiation is the treatment of choice. 
A series of treatment protects adults against 
recurrent tonsillitis. Children have recur- 
rences more frequently. The roentgen treat- 
ment is much easier for the patient, especially 
for children. 


ment. 


H. W. HeErke, M.D. 


Results of Treatment in the Radiumhem- 
met in Stockholm: Comparison of Results 
with Those of Other Institutes. Franz Mel- 
chart. Wien. med. Wcehnschr., Feb. 14, 
1931, LXXXI, 222-227. 

The author gives statistics on the percent- 
age of cases treated with surgery, irradiation, 
and combined therapy. It was found that in 
carcinoma irradiation therapy produced pri- 
mary recovery in 16.8 per cent, and five-year 
recovery in 10 per cent of all cases. This figure 
compares favorably with the results of sur- 
gical treatment during the same period. Dur- 
ing the period from 1914 to 1921, a total of 
543 cases of carcinoma of the uterine cervix 
was treated at Radiumhemmet. Among this 
number were many which were far advanced, 
since the group showed an operability of only 
29.1 per cent. For the entire group, the re- 
covery percentage was equal to 20.7, while for 
the operable cases (145), there was a recovery 
percentage of 46.2. These figures compare 
very favorably with those of Voltz in Munich, 
and Lacassagne in Paris. 

With regard to primary mortality, Radium- 
hemmet also shows good results. A group of 
543 cases treated with irradiation showed @ 
primary mortality of 1.59 per cent, as com- 
pared with 17.2 per cent morality in 3,257 
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cases upon which operation was done. In car- 
cinoma of the body of the uterus, the end- 
results of irradiation were practically the 
same as those of surgical treatment. In cancer 
of the breast, a combination of operation and 
irradiation was found most effective. With 
this combined therapy, the end-results were as 
follows: Group I (Steinthal), 70 per cent re- 
covery in 12 per cent of 162 cases; Group II, 
33 per cent recovery in 62 per cent of 162 
cases, and Group III, 12 per cent recovery in 
26 per cent of 162 cases. According to sta- 
tistics collected from the literature, the re- 
covery is as follows: Group I, 75 per cent; 
Group II, 28 per cent, and Group III, 7 per 
cent. The results of the Radiumhemmet com- 
pare very favorably, therefore, with statistics 
in the literature. In carcinoma of the mouth, 
the Radiumhemmet (1916 to 1921) obtained 
34 per cent recovery in 135 cases by irradiation, 
as compared with 31 per cent in 64 cases upon 
which operation was done. With regard to 
metastases, the Radiumhemmet statistics were 
much more favorable than those of other clin- 
ics (35 per cent as compared with 46 to 
76 per cent). Carcinoma bucce, because 
of the danger of necrosis of the mandible, is 
treated in the Radiumhemmet with electro- 
endothermy and radium at a distance. The re- 
sult, according to Melchart’s figures, is 68 per 
cent primary freedom from symptoms, and 
26 per cent actual recovery (five-year). In 
carcinoma of the skin (face) and lip, there 
was recovery in 86.3 per cent of 102 super- 
ficial cases, and in 51.4 per cent of 105 in- 
filtrated tumors. 

In sarcoma, the Radiumhemmet obtained re- 
covery in approximately 30 per cent of the 
cases, a figure practically the same as given 
by Kienbéck, Holfelder, and Seitz and Wintz. 
This percentage was achieved in 543 cases 
treated between the years 1910 and 1922. 
Of this number, 492 were treated with irradia- 
tion only, and showed a recovery of 24 per 
cent in primary cases, and 18 per cent in post- 
operative recurrences. The rest, treated with 
a combination of irradiation and surgery, 
yielded 63 per cent, a total recovery, then, of 
33 per cent. Operative therapy alone brought 
recovery in 30 per cent. 
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Statistics are given concerning the incidence 
of malignant tumors in Sweden, as compared 
with Austria, and a computation of the hos- 
pital space required for accommodating all 
of the cases which are likely to occur within 
the area to be served by the hospital. 


An Evaluation of Modern Roentgen Ther- 
apy. R. E. Loucks and B. R. Dickson. 
Jour. Michigan St. Med. Soc., November, 
1930, XXIX, 764. 

Surgery, radium, and the X-ray are no 
longer to be regarded as rivals but as syner- 
gists. In almost any malignancy, the X-ray 
is the most available, inexpensive, and prac- 
tically effective method for attacking and pre- 
venting metastases and extension of a malig- 
nancy. This radiation may be either pre- 
operative, or post-operative, or both. In the 
field of toxic goiter, irradiation is becoming 
more firmly established each passing year. 
The type of case not controlled by radiation is 
usually identical with the type requiring sev- 
eral operations. In myomas and metropathies, 
the X-ray is so valuable that if it were limited 
to that field alone it would be extremely use- 
ful. 
malignancy excluded, are the suitable cases. 


Fibroids in women over forty, with 


Adnexal inflammation is no longer considered 
a contra-indication. Radiation in inflamma- 
tory conditions is a rapidly expanding field. 
Pordes thinks the beneficial effect is due to the 
destructive effect on the white cells in the 
inflammatory tissue, accelerating the process 
of repair. The inflammatory lesions amena- 
ble to radiation which may be mentioned are 
boils, carbuncles, lIvmphangitis, erysipelas, 
adnexal disease, whooping cough, ete. 


W. W. Watkins, M.D. 


The Application of and the Indications 
for Soft Roentgen Rays. Alexander Bohm. 
Strahlentherapie, 1930, XX XVIII, 341. 

Seginning in March, 1929, the author has 
treated within a year, over 500 cases with 
roentgen rays of long wave length (9 K.V.). 
The technic is discussed first, with a detailed 
description of the arrangement of several 
fields side by side on the skin, avoiding over- 














1022 


lapping. Two hundred and two patients with 
eczema were treated with from 200 to 350 r. 
The results did not differ from those obtained 
with ordinary roentgen rays. After the tube 
had been used for about 60 hours, the output 
dropped apparently so as to necessitate two 
or three series of treatments. Fifty-five cases 
of dysidrosis were treated with from 250 to 
350 r, with temporary improvement in all 
cases. Fifty-nine cases of neuroderma (250 
to 400 r) responded very well. Forty-five 
cases of psoriasis and one case of parapsoria- 
sis responded to from 300 to 400 r more 
quickly than to ordinary roentgen rays. The 
recurrences, however, appeared soon after the 
temporary cures. Seventy-four cases of 
alopecia areata or seborrhoica were treated 
with from 150 to 200 r, giving a total of not 
more than three treatments. Some cases, even 
of several years’ duration, responded well. 
Ten cases of pruritus ani and vulve re- 
sponded, but the effect of the ordinary roent- 
gen rays seemed to be better. Eight cases of 
lupus vulgaris did not respond well. Four- 
teen cases of erythema induratum Bazin 
were improved. Two cases of sarcoid Boeck 
and two cases of sarcoid Kaposi showed 
improvement following the second treatment. 
Five cases of verruca vulgaris were treated 
with from 500 to 700 r without success. 
Seven cases of juvenile verruca responded 
better. Four cases of nevus flammeus in 
adults did not respond following exposure to 
three erythema doses. Twenty superficial 
basal epitheliomas responded to from 800 to 
900 r, repeated three times every three weeks. 
Three cases of carcinoma on the basis of xer- 
oderma pigmentosum, and one case of melano- 
sarcoma showed no improvement. Three cases 
of poikiloderma and two cases of pityriasis 
versicolor were improved, while some cases 
of vitiligo, acne, folliculitis, rosacea, and lichen 
did not respond. Twenty-five cases of epithe- 
lioma, eczema, psoriasis, and pernio, which 
had been treated by ordinary roentgen rays 
before, could not be influenced by the softer 
radiation. In patients, 


some particularly 


those suffering from eczema, a dark brown 


pigmentation was observed, lasting for 
months, following exposure to 150 r. In the 
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majority of cases, such a pigmentation ap- 
peared only following the application of an 
erythema dose. 

The author has not seen any late reactions 
in his patients, because he has used all the 
precautions customary in roentgen therapy, 
with ordinary roentgen rays. 

Ernst A. Pou te, M.D., Ph.D. 


Results of Roentgenotherapy of Surgical 
Tuberculous Diseases. Josef Palugyay. 
Wiener klin. Wehnschr., Jan. 16, 1931, 
XLIV, 85. 

Good results can be obtained by roentgeno- 
therapy in many cases of surgical tuberculosis. 
In most cases of tuberculosis of the lymphatic 
glands, this treatment results in a clinical cure. 
Recurrences are seen less frequently than after 
surgery. In tuberculosis of the joints, bones, 
and tendons it is of value only in conjunction 
with orthopedic means. In roentgenotherapy 
of these cases one must be especially careful. 

Tuberculous peritonitis may be treated suc- 
cessfully if one deals with the plastic type. 
A tuberculosis of the genital organs can be 
benefited considerably by small doses of irra- 
diation, and may sometimes be cured without 
surgery. Of 97 cases of tuberculosis of the 
lymphatic glands, 100 per cent could be cured 
clinically and 94 per cent had no recurrence 
after three years. Of 51 cases of tuberculosis 
of the joints, 88 per cent could be cured clinic: 
ally, with a function of from 75 to 100 per 
cent. Of 66 cases of tuberculosis of the male 
genital organs, 74 per cent could be cured and 
62 per cent showed no recurrence in three 
Too intensive irradiation in such cases 
leads to worse results. 


years. 
H. W. Herke, M.D. 


SINUSES (DIAGNOSIS) 

The Relation of Sinus Disease to Pul- 
monary Infection, from the Standpoint of 
the Roentgenologist. Willis F. Manges. 
West Virginia Med. Jour., October, 1930, 
XXVI, 588. 

It is now generally admitted that accessory 
nasal sinus disease is ficquently responsible 
for lung pathology of one kind or another. 
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Although not all sinus infections produce def- 
inite lung infections, and not all chronic lung 
infections are due to sinus disease, they are 
to be viewed in the light of cause and effect, 
with sinus disease playing the causative part. 
Three types of lung infection are found in 
this connection: First, the general peri- 
bronchial thickening from chronic bronchitis ; 
second, glandular enlargement at the hilum, 
with bronchial irritation; third, localized in- 
fections in the lower lobes, leading to bronchi- 
ectasis and diaphragmatic adhesions. In the 
diagnosis of these three types, roentgenology 
ranks first in importance. There are more 
technical difficulties in examining the accessory 
sinuses, which are due to a variation in the 
size and thickness of skull bones, variation in 
the shape of the skull, and to the X-ray tech- 
nic. These difficulties can be overcome if care 
is taken to re-examine when the first films are 
not up to standard in excellence. Most mis- 
takes in interpretation are with relation to 
the antra, and stereoscopic films can fre- 
quently obviate these. A re-examination 
should be made whenever the X-ray interpre- 
tation does not agree with the rhinologist’s 
findings. While it is not so difficult to deter- 
mine whether or not there is lung infection 
present, it is ofttimes difficult to say whether 
or not it is acute or chronic, and frequently 
this requires repeated examinations. Many 
cases of sinus and lung infection are asso- 
ciated with asthma. 

A number of authors are quoted, and a bib- 
liography is appended. 


W. W. Watkins, M.D. 


The Management of Chronic Sinus Dis- 
ease. W. V. Mullin. New York St. Jour. 
Med., Nov. 1, 1930, XXX, 1280. 

Needless to say, every procedure that will 
aid in arriving at a diagnosis should be car- 
ried out. After the history and inspection, 
a well-taken and skilfully interpreted roent- 
genogram is of inestimable value. There has 
been much discussion as to the value of lipi- 
odol. While it is frequently of great value, it 
is often employed unnecessarily, and if the 
time spent in preparing the patient and instill- 
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ing lipiodol were occupied in studying a well- 
taken film, with a roentgenologist skilled in 
this field of work, an equal amount of in- 
formation would be obtained in the majority 
of cases. 

W. W. Watkins, M.D. 


Use of Iodized Oil in Diagnosis of Nasal 
Sinus Conditions: Further Observations. 
Henry M. Goodyear. Jour. Am. Med. Assn., 
Oct. 4, 1930, XCV, 1002. 

In the search for forms of infection, it is 
not sufficient to report that the nose shows 
no evidence of polypi or pus. Too many im- 
portant cases show a haziness in the roent- 
genograms and a negative lavage, and yet with 
opaque oils a definite filling defect is found 
which proves at operation to be a cystic mem- 
brane often dotted with small abscesses in its 
walls. These patients may be relieved by 
operation or saved from an unnecessary ex- 
ploration of the sinuses. The type of opera- 
tion may be more accurately determined. 

Experience has convinced the author that 
the greatest value of opaque oils is in deter- 
mining the condition of the antra. The in- 
creasing use of oils will be largely confined to 
the maxillary sinuses. Ethmoid and frontal 
sinus infections are more commonly secondary 
to an infection of the antrum than the serosa. 
One is more often determining the primary 
Roentgenograms of the course of the 
oil leaving the antrum suggest this conclu- 
sion. With the head in the recumbent posi- 
tion, it may be only a matter of minutes until 


source. 


the oil enters the ethmoid area and frontal 
The condition of the sphenoids can be 
more nearly determined by the use of the naso- 
pharyngoscope. Opaque oils here find their 
greatest value in determining the position and 
extent of the cavity. The ethmoids offer a 
number of technical difficulties which have dis- 


sinus. 


couraged many workers. lIodized poppy seed 
oil, 40 per cent, diluted with two parts of 
heavy liquid petrolatum, has given most satis- 
factory results. Brominized sesame oil, full 
strength, is less viscous and, undoubtedly, has 
its advantage in displacement and insufflation 
methods, and in patients sensitive to todine. 


lodized oil is not used within a week, or pret- 
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erably ten days, after an irrigation. For the 
sphenoids, only one side should be injected— 
one side at a time—to prevent overlapping 
shadows. 


Cuarces G. SUTHERLAND, M.B. 


SKULL (DIAGNOSIS) 


A New Syndrome: Hyperfunction of the 
Hypophysis in Childhood. C. I. Parhon and 
Constance Parhon-Stéfanesco. Revue Belge 
des Sciences Médicales, April, 1930, II, 336. 

This is a case report of a young female, 
aged 16, whose chief complaint was nausea 
and headaches. Her menstrual history be- 
gan at the age of 11, occurring regularly since 
then, every three weeks. At the age of 16, 
she was 4 feet, 6 inches tall and weighed 115 
Physical measurements showed her 
to be perfectly developed as for a mature 
adult, with no evidence of acromegaly. The 
basal metabolism was normal. 

Roentgenographic studies showed a normal 
sellar configuration, but of considerably aug- 
mented capacity. The epiphyseal lines were 
fused throughout the body. Considering the 
sustained precocious and frequent menstrua- 
tion, the early bone and mature body devel- 
opment, and normal metabolism, the case was 
considered as due to childhood hyperfunction 
of the hypophysis. 

Cuares S. Capp, M.D. 


pounds. 


and Contra-indications of 
Encephalography and Ventriculography. 
Eugene P. Pendergrass. Jour. Am. Med. 
Assn., Feb. 7, 1931, XCVI, 408. 


Dandy states that approximately 40 per cent 


Indications 


of brain tumors can be localized by neurologic 
methods ; 
examinations of the head may be expected in 


assistance from routine roentgen 


only 10 or 15 per cent of the cases. Frazier 
localized from 60 to 70 per cent by neurologic 
examinations without the aid of roentgen ex- 
amination. In 65 cases of pituitary lesions, it 
was possible to make a correct clinical diag- 
nosis in 55 cases, or 84.6 per cent. The roent- 


gen diagnosis was accurate in 58 cases, or 9O 
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per cent. Correlation of the clinical and roent- 
genographic observations raised the percentage 
of accurate diagnosis and localization to 64 
cases, or 98.5 per cent. In 97 cases of cerebral 
tumor, 47.4 per cent were diagnosed clinically 
and 33 per cent were accurately localized, 
There was roentgen evidence of increased in- 
tracranial pressure in 55 cases, or 56.7 per 
cent; in 26 cases, or 26.8 per cent, the tumor 
was localized. In 59 cerebellar tumors, 48, or 
81.4 per cent, were correctly localized by clini- 
cal examinations. The roentgen diagnosis was 
of localizing value in 30 cases, or 50.8 per cent. 

Ventriculography is a procedure in which a 
series of properly exposed roentgenograms are 
made of the head in several positions in the 
horizontal posture within one hour following 
the removal of all the available cerebrospinal 
fluid from the ventricles of the brain and its 
replacement by air. In the presence of in- 
creased intracranial pressure, ventriculography 
is the procedure of choice in cases in which 
careful combined methods fail to demonstrate 
satisfactory localizing signs of the lesion. Pa- 
tients who have unlocalized brain tumors or 
other lesions increased intracranial 
pressure should not be subjected to ventricu- 
lography because of the high mortality asso- 
ciated with this procedure. 

Encephalography is a procedure in which a 
series of properly exposed roentgenograms are 
made of the head in several positions in the 
erect posture within one hour following the 
removal of all the available cerebrospinal fluid 
and its replacement with air by the cisternal or 


without 


lumbar route. 

Indications for encephalography _ include 
symptoms in obscure cases, such as those inci- 
dent to trauma, inflammation, senility, epi- 
lepsy, hemorrhage, tumors of the brain, hemi- 
plegia, and birth injuries, or any condition of 
the brain or its surrounding structures that 
would distort or obliterate the subarachnoid 
fluid pathways. 

The procedure is contra-indicated in all pa- 
tients having a pressure of 20 mm. of mer- 
cury or more in the horizontal lateral position. 
Any obstruction of the ventricular system in 
the region of the third ventricle, aqueduct of 
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Sylvius, and the fourth ventricle will cause a 
considerable increase in intracranial pressure. 
Errors in technic carrying misinterpretations 
are discussed in detail, and the advantages of 
ventriculography and encephalography are 
tabulated. 

CHARLES G. SUTHERLAND, M.B. 


Cranial Radiography. Eng. Dufresne. 
Union Med. du Canada, March, 1931, LX, 
169-175. 

The unusual case which the author de- 
scribes demonstrates that the X-ray may show 
lesions which do not exist, and that ‘the best 
radiologists cannot always interpret their own 
plates.” A young man of 24 had been in a 
serious automobile accident November 21, 
1920, and was hospitalized for fracture of 
both legs and scalp wound (no more enlighten- 
ing information obtainable). He had _ since 
pursued a career marked by large forgeries, 
sexual perversion, and occupational instability. 
When the author saw him, March 7, 1927, 
both he and his parents insisted upon opera- 
tion, on the evidence of two recent radiographs 
which obviously indicated marked thickening 
or depression of the internal surface, at the 
apex of the cranium. Previous removal of a 
bone splinter had opened the longitudinal 
sinus, but no adhesions were found when the 
author trephined. The latter operation also 
revealed not the slightest thickening, depres- 
sion, or calcareous deposit; recovery by first 
intention. From then on the patient’s conduct 
was entirely normal, and the author is still 
wondering how the removal of an apparently 
normal piece of bone could change a person’s 
character. It could not have had a decom- 
pressive effect, as nothing was found indicat- 
ing compression, and there is still no explana- 
tion of the fact that radiography showed a 
thickening of the cranium which did not ex- 
ist. Two other radiologists have been con- 
sulted in the meantime, and neither can ex- 
plain the situation. 

Whether radiography shows things which 
do or do not exist is an important matter. If 
the patient recovers, the question is of purely 
scientific interest; but if he dies—and death 
has occurred after trephination—there may 
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be serious consequences for the surgeon. The 
author has frequent recourse to radiography, 
of course, but he simply wishes to call atten- 
tion to a weak point which he hopes will be 
cleared up. 


SPINE (DIAGNOSIS) 


The Intervertebral Nucleus Pulposus: 
Its Anatomy, its Physiology, its Pathology. 
Jacques Calvé and Marcel Galland. Jour. 
Bone and Joint Surg., July, 1930, XII, 555. 

This article, intended to popularize the 
work of Schmorl and submitted for transla- 
tion and publication in January, 1930, pos- 
sesses genuine interest for all roentgenolo- 
gists. 

The intervertebral disc is described as 
a tough, fibrous capsule containing a nucleus 
of compressed embryonic notochord. In the 
normal adult spine the disc is biconvex and is 
firmly attached to the periphery of the con- 
cave articular surfaces of the vertebral bodies 
lying above and below it, the spongy, highly 
elastic nucleus acting as a spring to hold the 
bodies apart. as the bodies retain 
their protective coating of articular cartilage, 
they are able to withstand this pressure, in 


As long 


spite of the fact that the nucleus is small and, 
therefore, concentrates the full weight of 
trunk movements on an extremely small area 
If there is injury to the articular cartilage. 
however, or if the disc becomes injured so 
that its ball-bearing action is lost, spine le- 
sions are said to result. 

Four diseases of the spine are described as 
directly related to the nucleus of the disc: 

1. Calcification of the Nucleus: This ts 
rare and probably of no clinical significance 

2. Posterior Displacement of the Nucleus: 
Cases are cited in which kyphosis is accom- 
panied by paraplegia, and lipiodol injected in- 
to the subarachnoid space is said to have 
shown the nucleus of a disc extruded back 
The these 


cases, even with extensive re-touching, are 


into the spinal canal. films of 


not convincing, 
3. Spherical Discs and Vertebral Osteo po 
rosis; In general osteomalacia and certain 


cases of Paget’s disease, the vertebral bodies, 
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being soft, collapse beneath the expansal pres- 
sure of normal discs which, accordingly, swell 
and assume a spherical shape. A local ef- 
fect of this sort may occur at points in which 
the vertebrz are rendered soft by neoplasm. 
4. Intraspongy Nuclear Hernias: If the 
articular cartilage of a vertebral body is in- 
jured by accident or disease, the nucleus of 
the adjacent disc may rupture through and 
dissect its way into the spongy bone of the 
vertebral body. These nuclear hernias are 
said to account for the central pits on the ar- 
ticular surfaces of vertebre sometimes seen 
in roentgenograms of the spine. 
Paut C. Hopnces, M.D. 





Painful Hemisacralization of the Sixth 
Lumbar Vertebra. Ferdinando Talia. Ar- 
chivio di Radiologia, January-February, 
1931, VII, 56. 

The author reports a case in which there 
was an actual increase in the lumbar seg- 
ments, with hemisacralization on the right. He 
reviews various theories to explain the symp- 
toms in patients with this trouble, and con- 
cludes that, as in the case described, the pain 
is due not to the increased number of seg- 
ments but to hemisacralization which, with the 
proper anatomic relationships, produces pain. 

E. T. Leppy, M.D. 


Primary Sarcoma of a Vertebra. Otto 
Rohrhirsch. Réntgenpraxis, March 1, 1931, 
ITI, 208. 

The author reports a case of a primary sar- 
coma of a vertebra of a woman, 49 years of 
age, who complained of a severe backache fol- 
lowing a trauma. A complete paralysis of the 
lower extremities and incontinence of the 
urine and stool developed gradually. The 
first roentgenogram showed a compression of 
the ninth dorsal vertebra, which was consid- 
ered a fracture. Six weeks later the same 
vertebra was found to be completely com- 
pressed. On both sides, a soft tissue tumor 
could be seen, which was thought to be an 
abscess. The diagnosis of a tuberculous caries 
of the ninth dorsal vertebra was made. A 
laminectomy was done and the diagnosis of 
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spondylitis tuberculosa was maintained by the 
surgeon. The autopsy, however, showed a 
tumor which, on_ histological examination, 
proved to be a myelogenous sarcoma. This 
case proves that a tumor shadow is not only 
unilateral on the spine, as previously thought, 
but may be bilateral. Another symptom, the 
persistence of a normal intervertebral disk, 
was not given enough importance in the dif- 
ferential diagnosis. 


H. W. Herke, M.D, 





THYMUS (DIAGNOSIS) 


The Possible Significance of the Thymus 
Gland in the Syndrome of Hyperthyroidism. 
Harry M. Margolis. Ann. Int. Med., March, 
1931, IV, 1112. 

After reviewing the literature, the writer 
reports the results of the study of 85 cases 
of hyperthyroidism in which complete nec- 
ropsy data were available. Fifty-five of these 
were diagnosed as exophthalmic goiter, and 
30 as adenomatous goiter, with hyperthyroid- 
ism. 

In 47 of the 55 cases, some degree of 
thymic hyperplasia was found, the gross 
weight of the thymus being increased in only 
28. In 19 cases, hyperplasia only was evident 
when examined histologically. In 8 cases there 
was marked involution or the parenchyma was 
fibro-areolar connective tissue, 
which was either devoid of thymic cells or 
contained only small scattered thymic cells. 
Four of these cases showed definite increase 
in weight. It is obvious that the diagnosis of 
thymic hyperplasia must be based on both the 
gross and histologic studies. 

The author presents photomicrographs and 
a detailed description and discussion of the 
contrasting reactions between the glands in 
exophthalmic goiter and in toxic adenomatous 
goiter. 

He concludes as follows: 

“The thymus gland frequently presents 
parenchymatous hyperplasia in hyperthyroid- 
ism. In general, the degree of hyperplasia is 
much more pronounced in cases of exoph- 
thaimic goiter than in cases of adenomatous 


replaced by 
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goiter with hyperthyroidism. Cortical hyper- 
plasia is most common with exophthalmic 
goiter although medullary hyperplasia, alone 
or combined with cortical hyperplasia, also oc- 
curs. In hyperfunctioning adenomatous goi- 
ter, medullary hyperplasia is most charac- 
teristic. An increase in number and in the 
size of Hassall’s corpuscles is nearly al- 
ways seen in glands that show parenchymatous 
hyperplasia. True hyperplasia of the thymus 
gland may not be inferred from an increase 
in its gross weight alone. Histologic studies 
are essential to confirm such a diagnosis. The 
occurrence of hyperplasia of the thymus gland 
may represent the expression of a constitution 
indicative of an inherent predisposition to the 
development of hyperthyroidism. The degree 
of such hyperplasia may be roughly propor- 
tional to the degree of such susceptibility to 
the development of the disease. It is impos- 
sible at present to evaluate the direct physio- 
logic relationship that may exist between the 
thymus and thyroid glands in the syndrome 
of hyperthyroidism.” 
Cuartes H. DeWitt, M.D. 





The Thymus Problem to Date, Based on 
a Study of 475 Mediastinal Radiographs. 
John H. West. Arch. Pediatrics, Novem- 
ber, 1930, XLVII, 671. 

Using the criteria of Wasson, 35 enlarged 
mediastinal shadows were found in a study 
of the films of 475 infants and young chil- 
dren who had no symptoms referable to the 
thymus. The symptom probably most fre- 
quently associated with enlarged thymus is 
respiratory stridor in its various forms, but 
this alone is not conclusive. Other causes 
should be ruled out, such as mucus in the 
throat, mild inflammatory conditions, aden- 
oids, tetany, retropharyngeal abscess, laryngeal 
stridor, and foreign body. 

Thirty-three surgeons, with a total number 
of approximately 75,000 operations, were 
questioned regarding their experience. Thirty 
had never seen what they thought was a 
thymic death. One man had seen two deaths, 
with a large thymus found at autopsy. Two 
men had each seen one suspicious case. 
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The author concludes that routine X-ray 
examination pre-operatively is not indicated 
unless there are symptoms, and that there 
appear to be no definite indications for the 
X-ray treatment of any thymus in the absence 
of symptoms. 

E. C. Voct, M.D. 


THYMUS (THERAPY) 


Thymic Disorders: Their Recognition and 
Treatment, with a Report of Sixteen Cases. 
Ralph E. Pray. Jour.-Lancet, Nov. 1, 1930, 
L, 528. 

The symptom most commonly recognized 
as due to thymic disorder is the intermittent 
cyanosis seen occasionally in the newborn. 
There can be no hard and fast rule as to any 
one type of child in whom to suspect thymic 
disorders. In the series of sixteen cases re- 
ported, the treatment was entirely by the X- 
ray. The aim of treatment was to free the 
patient from clinical symptoms, such as tem- 
porary cyanosis, dyspnea, croupy cough, chok- 
ing, etc., and to try to secure a reduction in 
the size of the gland. The technic was: a field 
of 8X 6 cm. in the center of the chest, from 
the suprasternal notch downward, 4 mm. Al 
filter, 30 per cent dose on the surface, repeated 
in from five to ten days. An equivalent radium 
treatment would be 100 mg.-min. of radium at 
2 cm. distance from the skin, with 0.5 cm. 
silver and 1 mm. brass for 10 hours. The 
results from the treatment by the X-ray were 
entirely satisfactory. 

W. W. Watkins, M.D. 


Pathological Thymus in Children from a 
Roentgenological Standpoint. W. H. Gil- 


more. [Illinois Med. Jour., August, 1930, 
LVIII, 97. 
The author discusses the anatomy, physiol- 


ogy, and pathology of the thymus body. He 
makes films of the chest in the postero-ante- 
rior, antero-posterior, and lateral positions, the 
latter being necessary for the visualization of 
the trachea. 

Gilmore takes the position that cases show- 
ing definite enlargement of the thymus on X- 
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ray examination should be treated, regardless 
of physical findings. The factors of treatment 
ranged from 50 P.K.V. upward, the time 
ranging from 1 to 4 minutes at a focal skin 
distance of 15 to 20 inches, with no filtration 
and 1 and 2 mm. of aluminum at intervals of 
from 5 days to one month. The present fac- 
tors of the dosage are 100 P.K.V., 5 ma., fo- 
cal skin distance 15 inches for 3% minutes, 
with 2 mm. of aluminum as a filter. The dose 
is repeated every seven days for three sittings. 
The thyroid is protected, and follow-up films 
are made in 30 days. 

Fifty-five patients were treated, as follows: 
12 received 1 treatment; 3 received 2 treat- 
ments: 29 received 3 treatments; 6 received 
4 treatments; 3 received 6 treatments; 2 re- 
ceived 8 treatments. 

Of 20 cases followed up, 14 showed definite 
decrease’ in the size of the thymus, 4 showed 
no change in size, but satisfactory clinical im- 
provement, and 2 were unaffected. In the 55 
patients treated, 53 were relieved of their 
symptoms. 

The conclusion reached is that X-ray ther- 
apy in small doses is almost specific. 


C. H. DeWitt, M.D. 


Enlargement of Thymus in the Newborn. 
J. A. Johnston and Philip J. Howard. Jour. 
Michigan St. Med. Soc., November, 1930, 
XXIX, 772. 

Whenever we have an infant who presents 
noisy, difficult, or rapid breathing, we con- 
sider it necessary to rule out other causes be- 
fore narrowing down to a diagnosis of thymic 
enlargement. Then, if there is an enlarged 
mediastinal shadow, we give two X-ray treat- 
ments, one week apart, or occasionally only 
five days apart, and watch the results. Our 
feeling is that thymic enlargement responds 
very quickly to X-ray therapy, and if there 
is not an immediate improvement after even 
one treatment, we begin to doubt the diag- 
nosis. We particularly hesitate to continue 
the X-ray treatment beyond a maximum of 
four exposures of approximately 25 milliam- 


pere-minutes each. From 42 to 50 per cent 
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of normal symptomless babies have an en- 
larged thymus according to the X-ray. 


W. W. Watkins, M.D. 


THYROID (THERAPY) 

The Value and Place of Radium in Treat- 
ment of Diseases of the Thyroid Gland. 
Solomon Ginsburg. Am. Jour. Roentgenol. 
and Rad. Ther., September, 1930, XXIV, 
283. 

In a series of 500 goiter patients studied 
the following five groups were encountered: 
(1) Diffuse non-toxic, or simple goiter; (2) 
nodular non-toxic, or simple adenomatous 
goiter; (3) nodular toxic, or toxic adenoma- 
tous goiter; (4) diffuse toxic, or exophthalmic 
goiter, and (5) malignant, or cancerous goiter. 
The diffuse non-toxic type was almost inva- 
riably found in juvenile patients only, none of 
whom were subjected to radium therapy, but 
were treated by general medical measures plus 
iodine medication, with gratifying results. In 
the remaining four groups of cases radium 
therapy was carried out by means of the ra- 
dium “block” application, and the radium “col- 
lar” applicator, which are described and illus- 
trated. The fractional dose method in the 
toxic cases was found to yield much more sat- 
isfactory results than the single massive dose. 

The author cites 25 cases, with some photo- 
graphic illustrations, which show the beneficial 
effects of radium therapy. Undue delay in 
the local treatment of toxic goiter is undesir- 
able, and the importance of obtaining the pa- 
tient’s co-operation in order to achieve suc- 
cessful responses is demonstrated in the series 
presented. He concludes that radium and 
roentgen therapy efficiently employed have 
yielded results superior to operation in the 
treatment of both primary and _ metastatic 
thyroid cancer. 


J. E. Hasse, M.D. 


Results of Radiation Therapy in Toxic 
Goiter. P. Jaguttis. Strahlentherapie, 1930, 
XXXVIII, 557. 

During the past three and one-half years, 
the author has observed 226 cases of toxic 
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goiter ; 41 were men, 185 women. Twenty of 
these patients died, 16 were operated on, and 
206 were treated by roentgen rays. Two of 
the patients operated on died and 9 of the 14 
living were either cured or so much improved 
that they were capable of working. Of the 
206 irradiated cases, 17 died; of the 189 liv- 
ing patients, 117 were either cured or so much 
improved that they could earn their own liv- 
ing. The percentage of good results in the 
cases operated on is, therefore, 64.3 per cent, 
and in the irradiated cases 65.36 per cent, if 
figured on the basis of the surviving patients. 
The technic is: Approximately 150 K.V., 0.5 
mm. Cu + 2.0 mm. Al, and 23 cm. distance. 
Two fields were given over either lobe of the 
thyroid and one thymic field. The single dose 
over each area was 93 r, and a total of 279 r 
was applied during one series. This was re- 
peated, if necessary, after from eight to twelve 
weeks. The evaluation of the various factors 
as weight, size of thyroid, eye symptoms, 
heart, nervous, and gastro-intestinal symp- 
toms as well as the metabolism are discussed 
in their relation to the response of the patients 
to the treatment. The author believes that 
radiation therapy of toxic goiter is a valuable 
method and compares favorably with opera- 
tion. 
Ernst A. Ponte, M.D., Ph.D. 


The Problem of Thyroid Intoxication. 
Roscoe R. Graham. Canadian Med. Assn. 
Jour., September, 1930, XXIII, 349. 

The significance of this paper, from the 
radiologist’s standpoint, is the subordinate 
place given to the radiotherapy of hyper- 
thyroidism. The only type in which the 
author will recognize the benefits of radio- 
therapy is the adolescent enlargement, with 
thyrotoxic symptoms, in a patient under 20 
years of age. The author has not used ra- 
diotherapy in his practice, except in the 
above condition, doubtless for the very good 
reason that he believes “the administration 
of radiation should be controlled by an ex- 
pert... . In frank thyroid intoxication, rad- 
ical resection of the thyroid gland is the 
therapy of choice. . . . Iodine should never be 
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used in thyroid intoxication except during 
the pre- and post-operative management. It 
never cures hyperthyroidism.” 

L. J. Carter, M.D. 


The Causes of Success and Failure in 
X-ray Treatment of Basedow’s Disease. P. 
Hesz and H. Schlecht. Miinch. med. 
Wehnschr., Jan. 9, 1931, LX XVIII, 55-57. 

This is a discussion of the problem of X-ray 
treatment versus surgery in Basedow’s dis- 
ease, in which the authors come to the con- 
clusion that the two are of equal value and 
that good results can be obtained with the 
X-ray only if the doses are large enough and 
the period of treatment is of sufficient length. 
Because of the long period required for treat- 
ment, surgery would, in some cases, seem to 
be preferable, but the X-ray still has the ad- 
vantage of a zero mortality. 


TUBERCULOSIS (DIAGNOSIS) 


The Etiology of Erythema Nodosum in 
Children: Its Relation to Early Tuberculous 
Infection. Lloyd B. Dickey. Am. Jour. 
Med. Sci., October, 1930, CLX XX, 489. 

According to the author, erythema nodosum 
in children bears a very close relation to early 
tuberculous infection, although the disease has 
a very low incidence in the first decade of life, 
most of the cases occurring at ages of from 
10 to 30. He and Boddin, 
who reported 23 cases, in 21 of which the 


cites Faerber 
tuberculin reaction was positive. Robinson re- 
ported 3 cases living in the same house. Of 
403 cases from the literature tested with tu- 
berculin, 384, or 95.3 per cent, gave positive 
reactions. All of the patients under 7 years 
reacted positively. Various types of tubercu- 
losis were found in this series, bronchial gland 
involvement being the most common. 

A school epidemic reported by Wallgren 
involved 18 cases in a class of 32 children, all 
giving a positive von Pirquet reaction. <A 
recently admitted child in this class had a well 
developed pulmonary tuberculosis. After the 
second month of this child’s attendance, 17 
children showed signs of the infection, 12 
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presenting erythema nodosum, and 6 having 
fever but no lung symptoms. Two months 
later, 13 showed evidence of pulmonary lymph- 
gland tuberculosis, and 4 presented suggestive 
lesions. 

The author goes on to report 8 cases col- 
lected from the pediatric service of Stanford 
Medical School, all of which show an associa- 
tion of erythema nodosum with a tuberculous 
infection demonstrable in radiographs of the 
chest. 

Ror J. Mater, M.D. 


Non-apical Infiltrations in Pulmonary Tu- 
berculosis. Karl Fischel. Am. Rev. Tuberc., 
February, 1931, XXIII, 139. 

This article is one in which every line car- 
ries so much information and food for 
thought that the abstractor is inclined to urge 
its entire repeated study rather than to at- 
tempt its condensation. To radiologists inter- 
ested in the interpretation of chest films, it is 
especially interesting and very instructive. 

We have here an explanation of why the 
radiologic findings are not in the apex, as 
found in the postmortem examination. The 
subapical infiltrates or bronchopneumonias, 
with clear apices, so commonly found in the 
clinically incipient cases, are accepted by the 
author as the first anatomical manifestation 
of tuberculosis, as taught by Ranke. The au- 
thor stresses the short-sighted nature of phys- 
ical examinations and explains the contra- 
diction so often seen between the X-ray find- 
ings and physical examinations and histories. 
Reviewing Ranke’s theory, the first involving 
bacillus is received by the body not as a spe- 
cific infection but as is any irritant or foreign 
body, to be walled off in the formation of a 
tubercle within the lymphatic tissue, and a 
sensitization of all tissue cells. 

The second stage begins with the next inoc- 
ulation, followed by all the phenomena of in- 
flammation: proliferation of tissue in the first 
instance and exudative processes in the latter. 
These exudative infiltrates form the anatomi- 
cal densities so beautifully shown by the X- 
ray, even though not extensive enough to pro- 
duce general symptoms. Ranke’s second stage 
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is characterized by hypersensitiveness to ba- 
cilli and their proteins, inflammatory tissue 
changes, and metastases. The third stage is 
more one of anergy and chronic tuberculosis 
of the adult, with little systemic reaction. 

Ranke’s conception of the inflammatory 
character of all new foci is accepted by lead- 
ing pathologists. Incipient apical tuberculosis 
is rare and is often secondary to other foci 
of infection. The early or incipient site is 
usually a bronchopneumonic infiltrate in the 
subapical area. The physical signs are vague 
or lacking, the onset so insidious and the 
symptoms so unobtrusive that a diagnosis 
without the X-ray is hardly possible. The 
early infiltrates may undergo retrogression 
with calcification. If the infection is extreme, 
caseation, softening, and cavity formation may 
be the sequence. 

The author concludes as follows: 

“(1) With pre-existing pulmonary tuber- 
culosis, no matter of what stage, the forma- 
tion of a new intrapulmonary focus cannot 
take place without local or general allergic 
symptoms. 

“(2) The formation of a new focus is al- 
ways accompanied by allergy two, although in 
exceptional cases the allergic symptoms may 
be so mild or of such short duration that they 
are not noticeable. Tertiary phthisis (in the 
sense of Ranke) is, therefore, not a new for- 
mation but a transformation of a secondary 
phthisis. 

“(3) Exudative and proliferative phthisis 
are not principally two different types of pul- 
monary tuberculosis but the anatomical mani- 
festations of two different allergic phases. 

“(4) There is not any difference between 
pulmonary tuberculosis of the child and that 
of the adult.” 

S. C. Barrow, M.D. 


The Value of the Roentgenologic Exami- 
nation in Pulmonary Tuberculosis. Homer 
L. Sampson and Lawrason Brown. Am. 
Jour. Roentgenol. and Rad. Ther., February, 
1931, XXV, 209. 

The authors’ opinions are based on the 
study of 50,000 stereoscopic chest films made 











on patients in the Trudeau Sanatorium at 
Saranac Lake, in many instances a single pa- 
tient having been repeatedly studied over 
short intervals of time. By serial study one 
may often detect “spreads” prior to change of 
symptoms or physical findings, which fact em- 
phasizes the importance of serial studies even 
in those patients who clinically appear to be 
doing well. 

Concerning the reliability of the X-ray find- 
ings, the authors analyzed 1,367 cases diag- 
nosed as pulmonary tuberculosis in 1,478 con- 
secutive admissions to the Trudeau Sanatori- 
um, and found that tubercle bacilli were pres- 
ent in 61.5 per cent; rales in 68.5 per cent, 
and the X-ray findings were positive in 99 
per cent. At Trudeau, no patients having pul- 
monary cavities detectable by physical exam- 
ination are admitted, yet 30 per cent of the 


ABSTRACTS OF CURRENT LITERATURE 


1031 


patients after admission on the X-ray exami- 
nation show cavities. The extent of the lung 
involvement is almost always shown by the 
roentgen study to be more extensive than by 
the physical examination, the former method 
now being the accepted basis for classifying 
the extent of the lesion by the National Tu- 
berculosis Association. 

The authors believe that only very rarely 
will an individual who has reached the age of 
25 or over, and shows negative chest X-ray 
findings, or, at most, only a peritruncal lesion, 
develop an active parenchymatous tuberculo- 
sis. Perhaps it is because of this belief that 
they strongly advocate the roentgenologic 
study of the chest for every high school grad- 
uate regardless of the past history, symptoms, 
or physical findings. 

J. E. Hasse, M.D. 
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